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Abstract—Termination of pregnancy (TOP) in advanced gestational ages—specifically spanning late second-
trimester (18-24 weeks) and third-trimester scenarios—presents paramount clinical, technical, ethical, and
legal challenges in maternal-fetal medicine. While early second-trimester terminations are routinely
performed, late-term terminations require specialized protocols to minimize maternal morbidity, ensure
patient comfort, manage complex uterine anatomy (including prior surgical scars), and prevent live birth
through mandatory intrauterine feticide.

This comprehensive review outlines the evidence-based management of advanced-gestational-age TOP. It
details pre-procedural diagnostic criteria, comparative analysis of advanced Dilation and Evacuation (D&E)
versus second/third-trimester medical induction regimens, cervical preparation protocols using osmotic
dilators and pharmacological priming, invasive feticide techniques (intracardiac Potassium Chloride, intra-
amniotic/intrafetal Digoxin, and umbilical cord occlusion), intraoperative complication management (severe
hemorrhage, uterine perforation, amniotic fluid embolism), and the bioethical paradigms surrounding fetal
viability and grief counseling.
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1. Introduction and Clinical Scope

The decision to perform a termination of pregnancy at advanced gestational ages (typically defined as >18-
20 weeks of gestation up to third-trimester limits) occurs primarily in the context of:

o Severely lethal or debilitating fetal structural or genomic anomalies discovered late during targeted
anomaly scans or tertiary referral evaluations.

» Severe maternal medical conditions where continuation of pregnancy poses an imminent threat to
maternal life or long-term physical health (e.g., severe preeclampsia with HELLP syndrome,
decompensated cardiac disease, newly diagnosed aggressive maternal malignancies requiring immediate
oncologic therapy).

o Complex social and structural barriers resulting in extreme delays in diagnostic confirmation and access
to subspecialty maternal-fetal care.



CLINICAL DECISION PATHWAY FOR ADVANCED GESTATIONAL AGE TOP
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[ Surgical Management ] [ Medical Management ]

- Advanced D&E (18-24+ wks) - Mifepristone + Misoprostol

- Serial Osmotic Dilators - Serial Dosing Induction

- Ultrasound-Guided Evacuation - Delivery & Placental Management

Figure 1. Clinical decision pathway for advanced gestational age TOP.

Due to the increased anatomical size of the fetus, reduced uterine wall thickness, elevated uterine vascularity,
and moral/legal thresholds tied to potential extrauterine fetal viability, advanced gestational TOP demands
specialized surgical expertise and clinical rigor far beyond standard first- and early second-trimester
procedures.

2. Indications and Diagnostic Verification

Prior to initiating any late-term termination, multi-disciplinary verification must confirm both the diagnostic

accuracy of the clinical condition and the exact gestational age.

2.1 Gestational Age Confirmation

Accurate dating is critical because procedural risk, cervical preparation duration, legal authorization, and
mandatory feticide requirements depend directly on gestational age:

o Ultrasonographic Biometry: Measure fetal Biparietal Diameter (BPD), Head Circumference (HC),
Abdominal Circumference (AC), and Femur Length (FL). In late second and third trimesters, HC and FL
provide the most reliable dating parameters.

« Placental and Uterine Anatomy: Assess placental location (ruling out low-lying placenta or placenta
previa) and evaluate for anterior uterine scars from prior Cesarean deliveries to screen for Placenta
Accreta Spectrum (PAS).



2.2 Fetal and Maternal Indications Summary

Category Primary Clinical Examples Diagnostic Methods

Lethal CNS Defects Anencephaly, Alobar Holoprosencephaly, Severe High-Resolution Neurosonography,
Hydranencephaly Fetal MRI

Severe Triploidy, Trisomy 13, Trisomy 18, Pathogenic Amniocentesis, Microarray (CMA),

Chromosomal/Genetic Deletions WES

Lethal Skeletal Dysplasias

Thanatophoric Dysplasia, Osteogenesis Imperfecta
Type 1L

Ultrasound thoracic biometry,
Molecular panel

Renal & Pulmonary

Bilateral Renal Agenesis (Potter Sequence),
Infantile PKD

Anhydramnios on scan, Renal fossa
emptiness

Complex Cardiac
Anomalies

Hypoplastic Left Heart Syndrome (HLHS), Single
Ventricle

Fetal Echocardiography

Maternal Medical Crisis

Severe Preeclampsia, HELLP, Advanced
Pulmonary Hypertension

Maternal lab panels, Hemodynamic
monitoring

3. Pre-Procedural Feticide Protocols

In pregnancies exceeding 20 to 22 weeks of gestation, induction of labor or surgical evacuation carries a risk
of transient extrauterine fetal cardiac activity or gasping signs upon delivery. To prevent signs of life at birth
—which introduces profound emotional distress for families and complex legal/ethical complications—
feticide is performed prior to the primary termination procedure.

Summary of Feticide Modalities

Modality Route & Dosage Mechanism & Timing

Potassium Chloride
(KCI)

Intracardiac (22G needle); 2—10 mL (2
mEgq/mL solution)

Immediate diastolic cardiac arrest; monitored via
ultrasound for 3 minutes

Digoxin Intra-amniotic or intrafetal; 1.0 mg — 1.5 | Cardiac glycoside inhibition of Na+/K+ ATPase; fetal

mg dose standstill within 12—24 hrs

3.1 Intracardiac Potassium Chloride (KCI) Injection

Indications: Preferred method when immediate, definitive feticide is required under direct real-time
visualization.

Technique:

» Maternal skin is prepped with chlorhexidine under sterile conditions.

e Under continuous ultrasound guidance, a 22-gauge, 90-150 mm spinal needle is advanced
transabdominally through the uterine wall into the fetal left or right ventricle.

e A solution of 2 mEq/mL Potassium Chloride is slowly injected in 2 mL aliquots (total volume: 2—10 mL).

 Fetal cardiac motion is observed continuously. Myocardial hyper-echogenicity appears, followed by rapid
bradycardia and complete diastolic cardiac arrest.

» Asystole must be documented on ultrasound color Doppler for a minimum of 3 consecutive minutes
before withdrawing the needle.



3.2 Intra-Amniotic or Intrafetal Digoxin Administration

Indications: Alternative when transuterine access to the fetal heart is technically difficult due to maternal

obesity, anterior placenta, or fetal position.

Technique:

e A 20- or 22-gauge needle is guided into the amniotic sac or directly into fetal gluteal/thigh muscle under
ultrasound control.

e 1.0 mgto 1.5 mg of Digoxin is injected.

» Digoxin disrupts fetal cardiac conduction over 12-24 hours, leading to cardiac arrest. Fetal death is
verified by ultrasound prior to surgical procedure or labor induction.

4. Cervical Preparation Protocols in Late Gestation

Cervical preparation is the single most critical step in reducing the risk of uterine perforation, cervical

laceration, and hemorrhage during advanced gestational TOP.

4.1 Mechanical Osmotic Dilators

Osmotic dilators act by extracting moisture from the surrounding cervical tissue, expanding radially and

slowly stretching the endocervical canal while triggering endogenous cervical softening prostaglandins.

e Synthetic Osmotic Dilators (Dilapan-S): Composed of polyampholyte hydrogel. Expand faster and to a
greater diameter than natural laminaria (reaching peak dilation within 4-6 hours).

o Natural Sea Kelp (Laminaria japonica): Require 12 to 24 hours for full expansion.
Dosing and Placement Schedule by Gestational Age:

o 18-20 Weeks: 4-8 dilators inserted 12—24 hours prior to surgery.

e 20-22 Weeks: Serial two-day preparation. Day 1: 4-6 dilators. Day 2: Remove old dilators, insert 10—18
new dilators.

o 22-24+ Weeks: Serial two-day or three-day preparation using 15-25 dilators combined with adjunctive
pharmacologic priming.
4.2 Pharmacologic Priming (Adjunctive Misoprostol)

Misoprostol: 400 mcg administered buccally or sublingually 2 to 4 hours prior to surgical evacuation.
Misoprostol further softens the cervix and promotes uterine contraction, facilitating tissue retrieval.

5. Surgical Management: Advanced Dilation and Evacuation (D&E)

Advanced D&E performed between 18 and 24+ weeks requires specialized instrument sets, continuous
ultrasound guidance, and meticulous surgical steps.
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ADVANCED D&E SURGICAL WORKFLOW

[ Patient Sedation / General Anesthesia ]

[ Removal of Osmotic Dilators & Speculum ]

[ Amniotomy & Aspiration of Fluid ]

[ Ultrasound-Guided Forceps Extraction ]
- Use of Sopher / Bierer / Hern Forceps
- Systematic extraction of fetal tissue

[ Vacuum Aspiration of Remnants & Placenta ]
[ Uterine Cavity Verification & Oxytocin ]

Figure 2. Advanced D&E surgical workflow.

.1 Surgical Procedure
Anesthesia: Conscious deep sedation or general anesthesia with endotracheal intubation.

Dilator Removal: Patient is placed in the dorsal lithotomy position. The speculum is placed, endocervical
packing and osmotic dilators are removed, and the cervical opening is measured.

Amniotomy: Amniotic membranes are ruptured using a membrane hook, and amniotic fluid is aspirated
via a large-bore suction cannula (12-16 mm) to decrease uterine volume and allow the uterine wall to
collapse inward around fetal tissue.

Tissue Extraction: Under continuous real-time transabdominal ultrasound guidance, heavy ringed
crushed-blade forceps (e.g., Sopher forceps, Bierer forceps, or Hern forceps) are inserted through the
cervix. Forceps are opened within the lower uterine cavity, avoiding proximity to the uterine fundus or
lateral walls to prevent perforation. Fetal tissue is systematically extracted. Calvarium collapse is
achieved using forceps compression before removal through the dilated cervix.

Placental Evacuation and Cavity Clearance: The placenta is evacuated using ring forceps followed by
large-diameter suction curettage. Intraoperative ultrasound confirms a smooth, uniform midline uterine

strip and complete cavity clearance.

Uterotonic Administration: Intravenous Oxytocin (20—40 units in 1000 mL normal saline) is infused

immediately to ensure firm myometrium contraction and minimal post-procedural bleeding.

6. Medical Termination Regimens in Late Gestation

When surgical D&E is unavailable, contraindicated, or declined by the patient (e.g., when intact fetal
autopsy is desired for diagnostic genetic investigation), medical induction of labor is utilized.

Gold-Standard Second/Third-Trimester Medical Induction

Medication Dose & Route Administration Schedule

Mifepristone 200 mg orally Single dose 24—48 hours prior to misoprostol

Misoprostol (Loading) 400 mcg sublingual/vaginal Initiated 24—48 hours post-mifepristone

Misoprostol (Maintenance) 200—400 mcg sublingual/buccal Repeated every 3—4 hours until expulsion
6.1 Clinical Efficacy and Dosing Adjustments

Mifepristone Pretreatment: Pretreatment with 200 mg oral Mifepristone significantly reduces the

median induction-to-expulsion interval from ~28 hours down to 10—14 hours.



e Dosing in Late Gestation: Beyond 20-22 weeks, uterine responsiveness to misoprostol increases
dramatically due to elevated myometrial oxytocin and prostaglandin receptor density. Doses are reduced
from 400 mcg to 200 mcg every 3—4 hours to prevent myometrial hyperstimulation and lower the risk of
uterine rupture.

6.2 Managing Patients with Prior Uterine Scars (Prior Cesarean Delivery)

Patients with a prior lower uterine segment scar require cautious induction protocols:
» Reduce misoprostol dose to 200 mcg every 4—6 hours.
» Avoid mechanical balloon catheters if placenta previa is present.

e Monitor continuously for early signs of uterine rupture: sudden onset localized abdominal pain, loss ot
uterine tone, or unexplained maternal tachycardia/hypotension.

7. Complication Prevention and Intraoperative Crisis Management

Late-term termination carries higher intrinsic complication risks due to the physical parameters of late
gestation.

Complication Profile & Emergency Interventions

Complication Clinical Signs Immediate Management Action
Uterine Atony Heavy vaginal bleeding, soft/boggy Bimanual massage, IV Oxytocin,
uterus Methylergometrine, TXA, Misoprostol 800 mcg
Uterine Perforation Sudden loss of resistance, Stop procedure, laparoscopy/laparotomy, repair
intraoperative bleeding perforation, check bowel/bladder
Disseminated Intravascular | Oozing from IV sites, Massive transfusion protocol, FFP,
Coagulation (DIC) hypofibrinogenemia, elevated D- cryoprecipitate, platelets
dimer

7.1 Hemorrhage Protocol

First-Line Pharmacotherapy:

e Oxytocin: 20—40 IU in 1000 mL crystalloid I'V.

» Methylergometrine: 0.2 mg IM (contraindicated in hypertensive disease).

o Carboprost Tromethamine (15-methyl PGF,,): 250 mcg IM every 15 minutes (max 8 doses;
contraindicated in asthma).

e Misoprostol: 800 mcg rectally or sublingually.

e Tranexamic Acid (TXA): 1 g IV over 10 minutes (repeat after 30 minutes if bleeding continues).

Surgical/Tamponade Interventions: Intrauterine balloon tamponade (Bakri balloon filled with 150-300
mL sterile saline) or uterine artery embolization / exploratory laparotomy in refractory cases.

8. Psychosocial Support, Post-Mortem Evaluation, and Genetic Counseling

8.1 Bereavement and Mental Healthcare

The psychological impact of undergoing a late-term termination for a desired pregnancy is severe. Clinical
protocols must incorporate:



« Perinatal grief support specialists and clinical social work consultation.
» Options for memory-making (photographs, handprints/footprints, memory boxes).

 Palliative care integration if parents elect a comfort-care delivery model in borderline viability scenarios

without prior feticide.

8.2 Autopsy and Diagnostic Workup

To confirm prenatal ultrasound findings and optimize counseling for future pregnancies:

o Fetal Autopsy: Full anatomical dissection and histological examination of target organs.

» Genetic Analysis: Skin biopsy or cardiac tissue sampling for Chromosomal Microarray (CMA) or Whole
Exome Sequencing (WES) to identify recurrent single-gene defects.

e Pre-Conception Recurrence Counseling: Recurrence risk estimation (e.g., autosomal recessive 25%,
autosomal dominant 50%, de novo aneuploidy <1%). Planning for future pregnancies: IVF with
Preimplantation Genetic Testing (PGT-M/PGT-SR) or early targeted screening (cfDNA at 10 weeks, CVS
at 11-13 weeks).

9. Ethical Paradigms and Global Legal Statutory Frameworks

9.1 Bioethical Principles in Late-Term TOP

e Principle of Maternal Autonomy: Upholding the pregnant individual's decision-making rights regarding
bodily integrity, reproductive choices, and family goals in the face of catastrophic fetal prognoses.

» Fetal Moral Status and Viability: The ethical concept of fetal viability is dynamic, dependent not only
on gestational age (22—24 weeks) but also on structural organ maturity and survival probability without
profound, incurable suffering.

» Non-Maleficence: Preventing the severe physical suffering of an infant born with lethal structural
defects, and protecting the mother from physical risks associated with carrying a non-viable or life-
threatening pregnancy to term.

9.2 Statutory Models

e United Kingdom: Ground E of the Abortion Act 1967 permits termination without an upper gestational
age limit if there is a substantial risk of serious physical or mental handicap.

» United States: Governed at the state level post-Dobbs; access in late second/third trimester is severely

restricted in many states, requiring specialized legal exceptions for maternal life or lethal fetal conditions.

e European Union: Many jurisdictions require multidisciplinary medical board review (Centres
Pluridisciplinaires de Diagnostic Prénatal) to authorize late-term terminations past standard gestational

limits.

10. Conclusion

Termination of pregnancy at advanced gestational ages demands an expert, multidisciplinary approach
integrating maternal-fetal medicine specialists, geneticists, anesthesiologists, and perinatal grief counselors.
Safe clinical management relies on rigorous dating, effective pre-procedural feticide, thorough cervical
preparation with osmotic dilators, ultrasound-guided surgical technique or standardized medical induction
protocols, and proactive complication management. By maintaining these high technical and compassionate
standards, clinicians protect maternal safety while honoring patient autonomy during devastating clinical

scenarios.
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