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INTRODUCTION 

Lower uterine segment caesarean section (LUCS) is the 

most commonly performed major surgical procedure 

worldwide, with rising incidence rates over the past two 

decades.1 Globally, caesarean section rates range from 

15% to over 35% depending on geographic region and 

healthcare infrastructure.2,3 In Bangladesh, the prevalence 

of LUCS has increased substantially, particularly in 

private tertiary care hospitals, where it now accounts for a 

significant proportion of all deliveries.4 Anesthesia for 

LUCS presents unique challenges because the 

anesthesiologist must ensure maternal safety and optimal 

surgical conditions while minimizing fetal drug exposure 

and maintaining uteroplacental perfusion.5 Two primary 

anesthetic techniques are employed: spinal anesthesia 

(SA) and general anesthesia (GA). Spinal anesthesia is the 

preferred technique for elective and most emergency 

LUCS due to its rapid onset, reliable blockade, and 

avoidance of airway manipulation.6 However, SA is 

associated with several per-operative complications, most 

notably maternal hypotension resulting from 
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ABSTRACT 

Background: Lower uterine segment caesarean section (LUCS) is one of the most frequently performed surgical 

procedures worldwide. Both spinal anesthesia (SA) and general anesthesia (GA) are commonly employed, each carrying 

a distinct profile of per-operative complications. Prompt recognition and management of these complications, including 

rare but serious events, are critical for maternal safety. Objective was to determine the frequency, types, and 

management outcomes of per-operative anesthetic complications during LUCS under spinal and general anesthesia. 

Methods: A prospective cohort study was conducted at the department of gynecology and obstetrics, Uttara Adhunik 

Medicak College Hospital, Dhaka, Bangladesh, from January 2025 to December 2025. A total of 163 pregnant women 

undergoing LUCS were enrolled using purposive sampling. Data on intraoperative complications under SA (n=112) 

and GA (n=51) were recorded. Management strategies and immediate outcomes were analyzed using SPSS version 

23.0.  
Results: Complications occurred in 48 patients (29.4%). Under SA, hypotension (32.1%), bradycardia (12.5%), and 

rare complications, including high spinal (1.8%) and transient radicular irritation (0.9%), were observed. Under GA, 

desaturation (7.8%), failed intubation (3.9%), and one case of anaphylaxis to rocuronium (2.0%) occurred. All 

complications were managed successfully without maternal mortality. 
Conclusions: Per-operative anesthetic complications during LUCS are not uncommon. While hypotension under spinal 

anesthesia predominates, rare complications such as high spinal and anaphylaxis require high vigilance. Protocol-driven 

management ensures favorable outcomes. 
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sympathectomy-induced vasodilation, which occurs in up 

to 70-80% of cases if untreated.7 General anesthesia is 

reserved for situations where regional anesthesia is 

contraindicated, has failed, or in cases of extreme maternal 

or fetal compromise, such as massive hemorrhage, severe 

fetal distress, or coagulopathy.8 While GA provides rapid 

airway control and surgical conditions, it carries risks 

including difficult or failed intubation, aspiration of gastric 

contents, awareness under anesthesia, and adverse drug 

effects on the neonate.9 The incidence of failed intubation 

in obstetrics, though rare, remains higher than in the 

general surgical population, with an estimated rate of 

1:250 to 1:500.10 Beyond these common complications, 

anesthesiologists must be prepared for uncommon and rare 

per-operative events that, though infrequent, carry 

significant morbidity if not recognized and managed 

promptly. Under spinal anesthesia, rare complications 

include high or total spinal block (incidence <1%), 

transient radicular irritation (0.5-2%), and post-dural 

puncture headache following inadvertent dural puncture.11 

Under general anesthesia, rare but life-threatening 

complications include anaphylaxis to induction agents or 

muscle relaxants, malignant hyperthermia, and 

intraoperative fire.12 Effective management of per-

operative complications requires a systematic approach: 

early recognition, immediate intervention, ongoing 

monitoring, and documentation. Management strategies 

for hypotension under SA include prophylactic and 

therapeutic vasopressors (phenylephrine, ephedrine), 

adequate left uterine displacement, and cautious 

intravenous fluids.7 For complications under GA, 

preparedness includes a pre-induction difficult-airway 

checklist, availability of emergency drugs (e.g., adrenaline 

for anaphylaxis), and adherence to fasting guidelines to 

reduce the risk of aspiration.13 Despite the availability of 

clinical guidelines, prospective data from low- and middle-

income countries documenting the real-world frequency 

and outcomes of per-operative anesthetic complications 

during LUCS remain limited.  

This study aimed to address this gap by prospectively 

evaluating anesthetic complications under both spinal and 

general anesthesia at a tertiary care hospital in Dhaka, 

Bangladesh, with special attention to rare but critical 

events and their management outcomes.  

METHODS 

The study included 163 pregnant women undergoing 

lower uterine segment cesarean section (LUCS) at the 

department of gynecology and obstetrics, Uttara Adhunik 

Medical College Hospital, Dhaka, Bangladesh, from 

January 2025 to December 2025.  

Both elective and emergency LUCS procedures were 

included. An anesthesia technique (spinal or general) was 

selected by the attending anesthesiologist based on clinical 

indication. 

Inclusion criteria 

Pregnant women aged 18-45 years undergoing LUCS 

under either spinal anesthesia or general anesthesia were 

included. All participants provided written informed 

consent. Both primiparous and multiparous women were 

eligible. Singleton and multiple gestations were included. 

Exclusion criteria 

Pregnant women with pre-existing severe cardiac disease 

(New York Heart Association class III or IV), uncorrected 

coagulopathy, overt maternal sepsis, known allergy to 

local anesthetics or muscle relaxants, and those who 

refused consent were excluded from the study. Women 

transferred to the operating room with an existing 

neuraxial block from the labor ward were also excluded. 

Study procedure 

A prospective cohort design was employed. Data were 

collected using a pre-designed structured case record form. 

Per-operative complications were documented 

immediately by the attending anesthesiologist. 

Management strategies and maternal outcomes within 24 

hours post-delivery were recorded. Rare complications 

were defined as those with an expected incidence <1% 

based on published literature. 

Data analysis 

Data were entered into Microsoft Excel and analyzed using 

SPSS version 23.0 (IBM Corp., Armonk, NY, USA). 

Categorical variables were presented as frequencies and 

percentages. Comparative analysis between spinal and 

general anesthesia groups was performed using the Chi-

square test. A p value <0.05 was considered statistically 

significant.  

RESULTS 

A total of 163 pregnant women undergoing LUCS were 

included in this prospective cohort study. Of these, 112 

(68.7%) received spinal anesthesia (SA), and 51 (31.3%) 

received general anesthesia (GA). The mean age of 

participants was 28.4±5.2 years (range 19-42 years). 

Elective LUCS accounted for 121 procedures (74.2%), 

while emergency LUCS accounted for 42 procedures 

(25.8%). There was no statistically significant difference 

in baseline demographic characteristics between the two 

anesthesia groups. Per-operative anesthetic complications 

occurred in 48 out of 163 patients (29.4%).
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Table 1: Baseline demographic and obstetric characteristics of study participants (n=163). 

Characteristic 

Anesthesia groups 
Total 

P value Spinal General 

(n=112) (n=51) (n=163) 

Mean age (years±SD) 28.2±5.1 28.8±5.4 28.4±5.2 0.487 

Primiparous, N (%) 48 (42.9) 21 (41.2) 69 (42.3) 0.839 

Multiparous, N (%) 64 (57.1) 30 (58.8) 94 (57.7) 0.839 

Elective LUCS, N (%) 89 (79.5) 32 (62.7) 121 (74.2) 0.025 

Emergency LUCS, N (%) 23 (20.5) 19 (37.3) 42 (25.8) 0.025 

Gestational age (weeks±SD) 38.1±1.4 37.8±1.6 38.0±1.5 0.216 

Statistical analysis: Independent t-test for continuous variables; Chi-square test for categorical variables. SD = Standard deviation. 

Table 2: Overall, per-operative anesthetic complications stratified by anesthesia type. 

Complication status Spinal anesthesia General anesthesia Total P value 

Any complication, N (%) 39 (34.8) 9 (17.6) 48 (29.4) 0.024 

No complication, N (%) 73 (65.2) 42 (82.4) 115 (70.6) 0.024 

Statistical analysis: Chi-square test (p = 0.024, 95% confidence interval for difference: 2.8% to 31.6%). 

Table 3: Frequency of complications under spinal anesthesia (n=112). 

Complications N (%) Category 

Hypotension 36 (32.1) Common 

Bradycardia 14 (12.5) Common 

Nausea and vomiting 10 (8.9) Common 

Post-dural puncture headache 6 (5.4) Uncommon 

High spinal (total spinal) 2 (1.8) Rare 

Transient radicular irritation 1 (0.9) Rare 

Note: Some patients had more than one complication; percentages calculated from the total spinal anesthesia group (n=112). 

Table 4: Frequency of complications under general anesthesia (n=51). 

Complications N (%) Category 

Desaturation (SpO2<92%) 4 (7.8) Common 

Failed intubation (first attempt) 2 (3.9) Uncommon 

Bronchospasm 1 (2.0) Uncommon 

Anaphylaxis to rocuronium 1 (2.0) Rare 

Note: Percentages calculated from the total general anesthesia group (n=51). 

The overall complication rate was significantly higher in 

the spinal anesthesia group (34.8%, 39/112) compared to 

the general anesthesia group (17.6%, 9/51), p=0.024. 

Under spinal anesthesia, the most common complication 

was hypotension, observed in 36 patients (32.1%), 

followed by bradycardia in 14 patients (12.5%) and post-

dural puncture headache in 6 patients (5.4%). Nausea and 

vomiting occurred in 10 patients (8.9%), predominantly 

secondary to hypotension.  

Among rare complications under SA, high spinal block 

was encountered in 2 patients (1.8%) and transient 

radicular irritation in 1 patient (0.9%). All patients with 

high spinal required transient vasopressor support and 

supplemental oxygen; none required endotracheal 

intubation. Under general anesthesia, desaturation 

(SpO2<92%) occurred in 4 patients (7.8%), failed 

intubation (first attempt) in 2 patients (3.9%), and 

bronchospasm in 1 patient (2.0%). One rare case of 

anaphylaxis to rocuronium (2.0%) was successfully 

managed with intravenous adrenaline and antihistamines. 

No case of maternal mortality or permanent neurological 

deficit occurred in either group. Management outcomes 

were favorable across both groups.  

Among the 48 patients who developed complications, 42 

(87.5%) resolved completely before the end of surgery, 5 

(10.4%) required extended post-anesthesia care unit stay 

beyond 4 hours, and 1 patient (2.1%) required intensive 

care unit admission (the anaphylaxis case). No patient 

required readmission within 48 hours due to anesthetic 

complications.  
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Table 5: Management strategies and immediate outcomes. 

Complication Management strategy 

Resolved 

intraoperatively 

Required 

Extended 

PACU stay 
ICU 

N (%) N (%) N (%) 

Hypotension (n=36) 
I.V. phenylephrine/ephedrine, fluids, left 

uterine displacement 
36 (100) 0 (0) 0 (0) 

Bradycardia (n=14) I.V. atropine/glycopyrrolate 14 (100) 0 (0) 0 (0) 

Nausea/vomiting (n=10) I.V. ondansetron/metoclopramide 10 (100) 0 (0) 0 (0) 

Post-dural puncture 

headache (n=6) 
Conservative (bed rest, hydration, caffeine) 0 (0) 4 (66.7) 0 (0) 

High spinal (n=2) Vasopressors, O2, airway support 2 (100) 0 (0) 0 (0) 

Transient radicular 

irritation (n=1) 
Observation, simple analgesics 1 (100) 0 (0) 0 (0) 

Desaturation (n=4) 
Jaw thrust, increased FiO2, ventilation 

assistance 
4 (100) 0 (0) 0 (0) 

Failed intubation (n=2) Changed to spinal (n=1); LMA insertion (n=1) 2 (100) 0 (0) 0 (0) 

Bronchospasm (n=1) Salbutamol inhalation, IV hydrocortisone 1 (100) 0 (0) 0 (0) 

Anaphylaxis (n=1) I.v. adrenaline, chlorpheniramine, hydrocortisone 0 (0) 1 (100) 1 (100) 

Total (N=48)   42 (87.5)   

PACU = Post-Anesthesia Care Unit, ICU = intensive care unit. 

Table 6: Comparison of outcomes between spinal and general anesthesia groups. 

Outcome 
Anesthesia groups 

Total P value 
Spinal General 

Complete resolution before end of surgery, N (%) 36/39 (92.3) 6/9 (66.7) 42/48 (87.5) 0.058 

Extended PACU stay (>4 hours), N (%) 3/39 (7.7) 2/9 (22.2) 5/48 (10.4) 0.201 

ICU admission required, N (%) 0/39 (0) 1/9 (11.1) 1/48 (2.1) 0.074 

Maternal mortality, N (%) 0 (0) 0 (0) 0 (0) – 

Statistical analysis: Fisher’s exact test for all comparisons among patients with complications (n=48). 

DISCUSSION 

The present prospective cohort study of 163 pregnant 

women undergoing LUCS demonstrated that per-operative 

anesthetic complications occur in nearly one-third of cases 

(29.4%), with a significantly higher incidence under spinal 

anesthesia (34.8%) compared to general anesthesia 

(17.6%). This finding is consistent with previously 

reported data from similar settings.14 The predominance of 

complications under spinal anesthesia is expected, as this 

technique is more commonly used for both elective and 

emergency LUCS, and its hemodynamic effects are well-

documented.7 Hypotension was the most frequent 

complication under spinal anesthesia, observed in 32.1% 

of patients. This rate is lower than the 70-80% reported in 

some western cohorts.7 but comparable to recent studies 

from south Asian populations where prophylactic 

vasopressor use is routine.15 The lower incidence in this 

study may be attributed to routine left uterine 

displacement, cautious fluid preloading, and timely 

administration of phenylephrine or ephedrine. Bradycardia 

(12.5%) and nausea/vomiting (8.9%) were almost always 

secondary to hypotension and resolved promptly with 

vasopressor therapy.16 Post-dural puncture headache 

occurred in 5.4% of spinal anesthesia cases, which falls 

within the expected range of 1-7% following accidental 

dural puncture with a 25-gauge Quincke needle.17 

Conservative management was successful in most cases; 

however, four patients (66.7%) required extended PACU 

stay. None required an epidural blood patch, which is 

consistent with resource-limited settings where this 

intervention is often deferred.11 Among the rare 

complications under spinal anesthesia, high spinal block 

occurred in two patients (1.8%). Although the expected 

incidence is less than 1%, the slightly higher rate in this 

study may reflect the use of hyperbaric bupivacaine 

without dose adjustment for short-statured women, a 

recognized risk factor.18 Both cases were managed 

successfully with vasopressors and supplemental oxygen 

without requiring endotracheal intubation, supporting 

current management guidelines.7 Transient radicular 

irritation was observed in one patient (0.9%), typically 

presenting as temporary burning pain in the lower 

extremities, which resolved spontaneously within 48 hours 

without sequelae.19 Under general anesthesia, desaturation 

was the most common complication (7.8%), followed by 

failed intubation on the first attempt (3.9%). The failed 

intubation rate in this study is higher than the 1:250 to 
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1:500 reported in high-resource settings.10 But comparable 

to figures from low- and middle-income countries where 

difficult airway equipment and skilled assistance may be 

less available.20 Importantly, no patient required 

emergency surgical airway, and all cases were rescued by 

either converting to spinal anesthesia or inserting a 

laryngeal mask airway. Bronchospasm occurred in one 

patient (2.0%) and was managed effectively with inhaled 

salbutamol and intravenous hydrocortisone. This 

complication is more common in asthmatics or following 

histamine-releasing drugs such as atracurium.21 

Anaphylaxis to rocuronium (2.0%) was the rarest and most 

serious complication encountered. The incidence of 

perioperative anaphylaxis to neuromuscular blocking 

agents ranges from 1:10,000 to 1:20,000 in general 

populations, but may be higher in obstetric patients due to 

prior sensitization.12,22 The single case in this study was 

successfully managed with intravenous adrenaline, 

chlorpheniramine, and hydrocortisone, though it required 

ICU admission- highlighting the need for immediate 

availability of resuscitation drugs and allergy protocols in 

all obstetric operating theaters.23 Comparing outcomes 

between anesthesia techniques, complete intraoperative 

resolution of complications was achieved in 92.3% of 

spinal cases versus 66.7% of general anesthesia cases, 

though this difference did not reach statistical significance 

(p=0.058). The trend toward better outcomes under spinal 

anesthesia may reflect the transient, easily reversible 

nature of hypotension and bradycardia compared to 

airway-related complications under GA.24 No maternal 

mortality occurred, which aligns with recent prospective 

audits from similar settings.25 The findings underscore the 

importance of structured per-operative monitoring, 

availability of emergency drugs, and regular training in 

managing uncommon but life-threatening events such as 

high spinal and anaphylaxis. Limitations of this study 

include single-center design, purposive sampling, and 

relatively small numbers of rare events, which preclude 

definitive conclusions about their true incidence. 

This single-center study with purposive sampling limits 

generalizability. The small sample size precludes 

definitive incidence estimation for rare complications. 

Causality cannot be established due to the observational 

design. Selection bias may have influenced group 

allocation. 

CONCLUSION 

Per-operative anesthetic complications during LUCS are 

common, with hypotension under spinal anesthesia being 

the most frequent. Rare complications, including high 

spinal, transient radicular irritation, and anaphylaxis, 

though uncommon, require prompt recognition and 

protocol-driven management. Both spinal and general 

anesthesia can be administered safely with favorable 

maternal outcomes when complications are anticipated 

and treated appropriately. Ongoing training and 

availability of emergency drugs remain essential. 

Recommendations 

Routine intraoperative monitoring protocols, regular drills 

for rare events (high spinal, anaphylaxis), and immediate 

availability of vasopressors, adrenaline, and difficult 

airway equipment should be mandatory in all obstetric 

operating theatres performing LUCS. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Betran AP, Ye J, Moller AB, Souza JP, Zhang J. 

Trends and projections of caesarean section rates: 

global and regional estimates. BMJ Glob Health. 

2021;6(6):e005671. 

2. Boerma T, Ronsmans C, Melesse DY, Barros AJ, 

Barros FC, Juan L, et al. Global epidemiology of use 

of and disparities in caesarean sections. Lancet. 

2018;392(10155):1341-8. 

3. Sandall J, Tribe RM, Avery L, Mola G, Visser GH, 

Homer CS, et al. Short-term and long-term effects of 

cesarean section on the health of women and children. 

Lancet. 2018;392(10155):1349-57. 

4. Umar BU, Haque M. Growing concern over rising 

caesarean section rates: is it a problem for low-and 

middle-income countries only? Adv Hum Biol. 

2022;12(2):93-100. 

5. Devroe S, Van de Velde M, Rex S. General anesthesia 

for cesarean section. Curr Opin Anesthesiol. 

2015;28(3):240-6. 

6. Roofthooft E, Joshi GP, Rawal N, Van de Velde M. 

PROSPECT guideline for elective cesarean section: a 

reply. Anaesthesia. 2021;76(9):1280. 

7. Kinsella SM, Carvalho B, Dyer RA, Fernando R, 

McDonnell N, Mercier FJ, et al. International 

consensus statement on the management of 

hypotension with vasopressors during caesarean 

section under spinal anaesthesia. Anaesthesia. 

2018;73(1):71. 

8. Odor PM, Bampoe S, Lucas DN, Moonesinghe SR, 

Andrade J, Pandit JJ, et al. Incidence of accidental 

awareness during general anaesthesia in obstetrics: a 

multicentre, prospective cohort study. Anaesthesia. 

2021;76(6):759-76. 

9. Mushambi MC, Kinsella SM, Popat M, Swales H, 

Ramaswamy KK, Winton AL, et al. Obstetric 

Anaesthetists’ Association and Difficult Airway 

Society guidelines for the management of difficult and 

failed tracheal intubation in obstetrics. Anaesthesia. 

2015;70(11):1286-306. 

10. Quinn A, Kinsella S, Gorton H, Knight M, Columb 

M, Robson S, et al. Neonatal outcomes after failed 

tracheal intubation during obstetric general 

anaesthesia for caesarean section: Secondary analysis 

of a UKOSS case-control study. Eur J Obstet Gynecol 

Reprod Biol. 2017;217. 



Farhad S et al. Int J Reprod Contracept Obstet Gynecol. 2026 Oct;15(10):3805-3810 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                 Volume 15 · Issue 10    Page 3810 

11. Russell R, Laxton C, Lucas DN, Niewiarowski J, 

Scrutton M, Stocks G. Treatment of obstetric post-

dural puncture headache. Part 1: conservative and 

pharmacological management. Int J Obstet Anesth. 

2019;38:93-103. 

12. Harper NJ, Cook TM, Garcez T, Farmer L, Floss K, 

Marinho S, et al. Anaesthesia, surgery, and life-

threatening allergic reactions: epidemiology and 

clinical features of perioperative anaphylaxis in the 

6th National Audit Project (NAP6). Br J Anaesth. 

2018;121(1):159-71. 

13. Mushambi MC, Fakiris K, Kunte R. General 

anesthesia in the parturient. Int Anesthesiol Clin. 

2021;59(3):78-89. 

14. Khan MY, Saeed M, Yasin B, Ameer K, Noor N. 

Impact of General anesthesia versus combined 

epidural and general anesthesia on postoperative 

complications and mortality in elective abdominal 

aortic aneurysm surgeries. Pak Armed Forces Med J. 

2023;73(2):405. 

15. Shrestha R, Upadhyay SK, Khatri B, Bhattarai JR, 

Kayastha M, Upadhyay MP. BMI, waist to height 

ratio and waist circumference as a screening tool for 

hypertension in hospital outpatients: a cross-sectional, 

non-inferiority study. BMJ Open. 

2021;11(11):e050096. 

16. Dyer RA, Reed AR, van Dyk D, Arcache MJ, Hodges 

O, Lombard CJ, et al. Hemodynamic effects of 

ephedrine, phenylephrine, and the coadministration of 

phenylephrine with oxytocin during spinal anesthesia 

for elective cesarean delivery. Anesthesiology. 

2009;111(4):753-65. 

17. Guglielminotti J, Landau R, Ing C, Li G. Temporal 

trends in the incidence of post-dural puncture 

headache following labor neuraxial analgesia in the 

United States, 2006 to 2015. Int J Obstet Anesth. 

2021;45:90-8. 

18. Taylor CR, Dominguez JE, Habib AS. Obesity and 

obstetric anesthesia: current insights. Local Reg 

Anesth. 2019:111-24. 

19. Yoon S, Gianturco SL, Pavlech LL, Storm KD, Yuen 

MV, Mattingly AN. Epinephrine bitartrate: Summary 

Report. 2021. 

20. Sobhy S, Zamora J, Dharmarajah K, Arroyo-Manzano 

D, Wilson M, Navaratnarajah R, et al. Anaesthesia-

related maternal mortality in low-income and middle-

income countries: a systematic review and meta-

analysis. Lancet Glob Health. 2016;4(5):e320-7. 

21. Garcia D, Kehar M, Khan ES, Mendonca R, Girshin 

M, Girshin M. Multiple episodes of severe 

bronchospasm during general anesthesia: a case 

report. Cureus. 2022;14(1). 

22. Kalangara J, Vanijcharoenkarn K, Lynde GC, 

McIntosh N, Kuruvilla M. Approach to perioperative 

anaphylaxis in 2020: updates in diagnosis and 

management. Curr Allerg Asthma Rep. 2021;21(1):4. 

23. Laguna JJ, Archilla J, Doña I, Corominas M, 

Gastaminza G, Mayorga C, et al. Practical guidelines 

for perioperative hypersensitivity reactions. J Investig 

Allergol Clin Immunol. 2018;28(4):216-32. 

24. Tan JQ, Wu HL, Wang YC, Cata JP, Chen JT, Cherng 

YG, et al. Antiemetic prophylaxis with droperidol in 

morphine-based intravenous patient-controlled 

analgesia: a propensity score matched cohort study. 

BMC Anesthesiol. 2023;23(1):351. 

25. Bishop D, Dyer RA, Maswime S, Rodseth RN, Van 

Dyk D, Kluyts HL, et al. Maternal and neonatal 

outcomes after caesarean delivery in the African 

Surgical Outcomes Study: a 7-day prospective 

observational cohort study. Lancet Glob Health. 

2019;7(4):e513-22. 

 

 

 

 

 

 

 

  

 

Cite this article as: Farhad S, Akter T, Ferdous MR. 
Per-operative anesthetic complications during lower 

segment cesarean section and their management. Int J 

Reprod Contracept Obstet Gynecol 2026;15:3805-10. 


