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Abstract: 

Trauma and venomous envenomation represent rare but devastating non-obstetric causes of critical 

maternal morbidity and mortality. In resource-constrained rural settings, delayed presentation combined 

with limited access to specialized critical care, such as massive transfusion and mechanical ventilation, 

amplifies the risk. This case series reports the successful conservative management of two distinct, life-

threatening obstetric emergencies arising from common animal-related hazards endemic to rural India. 

Case 1 involves a 24-year-old at term presenting with Grade IV hemorrhagic shock due to a massive 

abdominal and uterine laceration following bull horn goring trauma. Case 2 describes a 22-year-old 

primigravida at 12 weeks of gestation presenting with complete flaccid paralysis and respiratory failure 

after being bitten by a Common Krait (Bungarus caeruleus). Both patients were managed aggressively 

using advanced critical care principles adapted for a resource-limited environment. For Case 1, Damage 

Control Resuscitation involving immediate massive transfusion and vasopressor support was instituted 

alongside an abbreviated laparotomy focused on hemorrhage control, enabling primary repair and uterine 

preservation. For Case 2, prompt elective intubation, mechanical ventilation, and rapid administration of 

a complete dose of polyvalent Anti-Snake Venom were implemented to counter neurotoxicity and prevent 

maternal hypoxemia. Successful maternal recovery and positive fetal/fertility outcomes were achieved in 

both cases. These outcomes emphasize that aggressive physiological resuscitation, guided by Damage 

Control principles in trauma and timely respiratory support in neurotoxicity, is paramount for managing 

catastrophic obstetric emergencies, even when specialty resources are scarce. 
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I. INTRODUCTION 

Maternal mortality remains a defining public health crisis in low- and middle-income countries (LMICs), 

with South Asia and sub-Saharan Africa accounting for the vast majority of global maternal deaths.1 India 

alone contributes approximately 20% to 24% of the world’s maternal fatalities, highlighting a persistent 

gap in the delivery of equitable maternal healthcare across its vast and diverse geography.1 While the 

global community has focused heavily on traditional obstetric complications such as postpartum 

hemorrhage, obstructed labor, and eclampsia, non-obstetric causes of mortality, specifically trauma and 

envenomation, pose unique and severe challenges in agrarian, rural communities where human-animal 

interactions are a daily reality and an occupational hazard.1 

The effective management of obstetric emergencies in rural India is fundamentally hampered by systemic 

limitations that create a precarious environment for both patients and providers. These constraints include 

significant geographic barriers leading to delays in accessing care, which is often theorized as the "third 

delay" in the Safe Motherhood framework—the delay in receiving adequate care after reaching a facility.1 

Furthermore, chronic shortages of specialized healthcare professionals such as obstetricians and 

intensivists, combined with financial constraints and limited infrastructure, result in a system that often 

fails the most vulnerable.1 Policy barriers further exacerbate this crisis by restricting non-specialist doctors 

and paramedical staff from performing life-saving surgical procedures or managing complex critical care, 

meaning that when catastrophic, high-acuity emergencies occur, the potential for adverse maternal and 

fetal outcomes escalates dramatically.1 

The cases presented in this series represent the extreme end of non-obstetric, animal-related critical illness 

in pregnancy. Traumatic uterine rupture from penetrating injury, specifically bull horn goring, is an 

exceptionally uncommon event that results in catastrophic hemorrhage and shock.1 Standard management 

for uterine rupture, especially when associated with massive bleeding, frequently necessitates a life-saving 

hysterectomy, leading to the irreversible loss of reproductive capacity for young women.1 Similarly, snake 

envenomation during pregnancy is rare globally, but severe neurotoxic envenomation by the Common 

Krait (Bungarus caeruleus) resulting in complete paralysis during the first trimester is almost non-existent 

in reported medical literature.1 While venomous bites carry an overall fetal loss rate of approximately 20% 

and a maternal fatality rate of 4%, neurotoxic bites, if managed without immediate respiratory support, 

carry an extremely high risk of maternal death due to respiratory failure.1 

This report presents two clinically disparate, life-threatening obstetric emergencies encountered in a rural 

Indian context, demonstrating successful conservative management through the aggressive, adapted 

application of advanced critical care and Damage Control principles.1 These outcomes offer generalizable 

protocols for high-acuity interventions in low-resource environments, reinforcing the utility of prioritizing 

maternal physiological stabilization to achieve desired fertility-sparing or fetal outcomes. By integrating 

sophisticated critical care concepts into frontline emergency obstetric care, healthcare systems can 

improve the maternal and fetal prognosis in these predictable yet catastrophic events, bridging the critical 

care gap in resource-constrained environments.1 

 

II. SYSTEMIC BARRIERS AND THE RURAL HEALTHCARE LANDSCAPE 

The context of rural Indian healthcare is defined by a dichotomy between ambitious national policy goals 

and the stark reality of ground-level infrastructure. While the National Health Policy 2017 aims to reduce 

the maternal mortality ratio (MMR) to below 100 per 100,000 live births, sub-national regions, particularly 

in low-performing states, continue to report figures as high as 161 per 100,000.2 The Janani Suraksha 
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Yojana (JSY), a flagship conditional cash transfer program implemented in 2005, has successfully 

increased institutional delivery rates from approximately 26% to over 80% in many regions by 

incentivizing facility births.9 However, the rise in facility births has not been uniformly matched by an 

increase in the quality of Emergency Obstetric Care (EmOC), leading to a scenario where women are 

reaching facilities that are ill-equipped to handle high-acuity complications.2 

A. Policy and Personnel Restrictions 

In many rural settings, the "basic doctor"—a medical officer with five and a half years of training—is 

prohibited by policy from performing obstetric surgical procedures, including cesarean sections, even in 

remote areas where specialists are unavailable.3 Paramedical staff, such as Auxiliary Nurse Midwives 

(ANMs), are often restricted from managing or even stabilizing obstetric emergencies, which limits the 

possibility of immediate life-saving intervention.3 Furthermore, strict blood banking rules, while designed 

for safety, have created logistical hurdles that make blood transfusion services nearly inaccessible in 

remote rural areas, requiring facilities to meet unrealistic criteria for licensing.3 This lack of 

decentralization in critical care means that a patient in hemorrhagic shock may be hours away from the 

nearest viable blood supply.3 

B. Infrastructure and Geographic Delays 

Geographic barriers remain a primary obstacle to care in agrarian communities. Patients often bypass 

nearest public facilities due to a lack of perceived quality or functionality, seeking care at tertiary centers 

that may be hundreds of kilometers away.9 The Janani Express Program provides free transportation, yet 

significant transit delays persist, with 52% of preventable maternal deaths occurring in-transit.2 In the 

context of trauma or rapid neurotoxicity, these delays are often fatal, as the window for intervention is 

measured in minutes, not hours.1 

C. The Availability of Signal Functions 

The functionality of EmOC facilities is measured by "signal functions"—specific life-saving medical 

interventions. Research indicates that many facilities implementing the JSY program do not meet the 

standard for Basic Emergency Obstetric Care (BEmOC), often lacking the ability to perform manual 

removal of placenta or assisted vaginal delivery.9 

 

EmOC Level Signal Functions Required Rural Availability Status 

BEmOC Parenteral antibiotics, 

oxytocics, anticonvulsants, 

manual removal of placenta, 

removal of retained 

products, assisted vaginal 

delivery. 

Often incomplete; missing 

key procedural capacity.22 

CEmOC All BEmOC functions plus 

cesarean section and blood 

transfusion. 

Predominantly concentrated 

in private or tertiary sectors; 

sparse in public rural units.22 

 

III. EPIDEMIOLOGY OF ANIMAL-RELATED INJURIES IN AGRARIAN SOCIETIES 

Animal-related injuries are an under-reported but significant public health issue in rural agrarian societies, 
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reflecting predictable, context-specific occupational and environmental risks faced by these populations.1 

In regions like Maharashtra, animal bites and injuries contribute to a substantial burden of unintentional 

trauma, often affecting the most productive age groups.4 

A. Bull Horn Goring and Penetrating Trauma 

Bull horn goring is a mechanism of injury that differs significantly from common blunt abdominal trauma 

such as motor vehicle accidents. These injuries are typically penetrating, involving extensive soft tissue 

and vascular damage.1 The horns of cattle can cause deep lacerations with minimal external signs, leading 

to a "deceptive" presentation where internal visceral damage, including uterine rupture, is far more severe 

than the skin wound suggests.10 In pregnancy, the enlarged uterus becomes a prominent target for such 

injuries, leading to catastrophic hemorrhage.10 

B. Neurotoxic Envenomation: The Common Krait 

The Common Krait (Bungarus caeruleus) is one of the "big four" venomous snakes in India and is 

responsible for a high proportion of neurotoxic deaths.27 It is nocturnally active, and its bite is often 

painless, leading to many victims being bitten while sleeping on the floor, a common practice in rural 

households.27 Krait venom contains potent -bungarotoxins, which are presynaptic neurotoxins with 

phospholipase  activity.28 These toxins cause the depletion of synaptic vesicles at the neuromuscular 

junction, leading to a descending flaccid paralysis that is often resistant to antivenom once established, 

necessitating prolonged mechanical ventilation.16 

 

Epidemiological Factor Bull Horn Trauma Krait Envenomation 

Setting Field work, animal 

husbandry.1 

Sleeping on floor, rural 

dwellings.28 

Mechanism Penetrating, high-force 

impalement.10 

Painless, nocturnal 

neurotoxicity.27 

Incidence Rare, sporadically 

documented in pregnancy.11 

Common in monsoons; high 

rural mortality.14 

Maternal Impact Hemorrhagic shock, visceral 

rupture.1 

Respiratory failure, 

paralysis.16 

 

IV. CASE STUDY I: TRAUMATIC UTERINE RUPTURE AND HEMORRHAGIC SHOCK 

A. Clinical Presentation and Initial Assessment 

A 24-year-old G4P3L3 patient at estimated full term was transferred to a tertiary center following a bull 

horn goring incident in her rural community. Upon arrival, the patient was in extremis, presenting with 

unrecordable pulse and blood pressure, signifying Grade IV hemorrhagic shock—the most severe 

classification of acute blood loss.1 The external abdominal laceration was large and deep, and she was 

immediately categorized as a Level 1 trauma and obstetric emergency, requiring simultaneous 

resuscitation and surgical evaluation.1 
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B. Damage Control Resuscitation (DCR) Strategy 

The management of this patient was guided by the principles of Damage Control Resuscitation (DCR), 

which prioritizes the correction of physiological derangement over definitive anatomical repair.1 In the 

state of profound shock, the patient entered the "lethal triad" of hypothermia, acidosis, and coagulopathy, 

where the body's ability to clot is compromised by metabolic failure.1 Immediate management steps 

included: 

1. Massive Transfusion Protocol (MTP): Rapid administration of blood products (packed red cells, 

fresh frozen plasma, and platelets) was initiated to restore circulating volume and coagulation factors.1 

2. Vasopressor Support: Due to refractory hypotension unresponsive to initial fluid boluses, 

norepinephrine was initiated. While historically controversial in hypovolemia, vasopressors are now 

indicated in profound shock to maintain a minimum mean arterial pressure for cerebral and coronary 

perfusion.1 

3. Physiological Optimization: Efforts were made to maintain normothermia and correct acidosis, as 

these are prerequisites for successful surgical hemostasis.11 

C. Surgical Intervention: Abbreviated Laparotomy 

The patient was moved to the operating theater for an abbreviated laparotomy. Surgical findings revealed 

a massive traumatic uterine rupture involving the fundus and the right uterine wall, accompanied by 

significant intra-abdominal hemorrhage.1 Adhering to Damage Control Surgery (DCS) Phase 1, the 

primary objective was rapid hemorrhage control rather than a time-consuming definitive repair.1 

D. Uterine Preservation and Outcome 

Despite the catastrophic nature of the fundal and right uterine wall laceration, the surgical team achieved 

hemostasis through meticulous primary repair utilizing multilayer closure and hemostatic figure-of-eight 

sutures.1 This approach avoided a life-saving but fertility-ending hysterectomy, which is the standard 

procedure when bleeding cannot be controlled during uterine rupture.1 Following surgery, the patient was 

moved to the ICU for Phase 2 of DCR: physiologic restoration.1 She required multiple units of blood 

products and prolonged monitoring but achieved full maternal recovery with a preserved uterus. The fetus 

was deceased secondary to the initial trauma and profound maternal shock, illustrating the high fetal 

mortality associated with penetrating abdominal injuries in pregnancy.1 

 

V. CASE STUDY II: NEUROTOXIC ENVENOMATION IN EARLY PREGNANCY 

A. Clinical Presentation and Diagnosis 

A 22-year-old primigravida at 12 weeks of gestation presented in an unconscious state after a confirmed 

bite from a Common Krait (Bungarus caeruleus). Clinical examination revealed complete flaccid 

paralysis, including bulbar symptoms and respiratory muscle weakness, indicating impending respiratory 

failure.1 This "locked-in" state is characteristic of severe Krait envenomation, where the patient is 

conscious but unable to move or breathe.28 

B. Critical Care Rationale and Airway Management 

At 12 weeks gestation, the fetus is in a critical stage of organogenesis and is entirely dependent on maternal 

physiological stability for oxygenation.1 Krait venom leads to respiratory arrest by blocking 

neuromuscular transmission.16 The primary goal was to prevent maternal hypoxemia, which would lead 

to immediate fetal demise or severe neurological injury.1 Given the rapid onset of paralysis and the risk 

of aspiration pneumonia, elective intubation and mechanical ventilation were performed immediately.1 
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C. Treatment and Stabilization 

Definitive treatment involved the administration of polyvalent Anti-Snake Venom (ASV). The dosage and 

safety of ASV in the first trimester are critical considerations: 

1. ASV Dosing: A complete dose (typically 10 vials in the Indian context) was administered 

intravenously.1 

2. Safety in Pregnancy: Literature supports that ASV must be given immediately if indicated, 

prioritizing maternal life regardless of the gestational age.1 

3. Mechanical Ventilation: The patient required continuous ventilatory support, as Krait neurotoxicity 

is often resistant to ASV once the toxins have bound to the presynaptic terminals.16 

D. Outcome and Fetal Viability 

The patient remained on mechanical ventilation until neurological function returned and she was able to 

protect her airway. Maternal recovery was complete with no lingering neurological deficits. Obstetric 

follow-up confirmed normal fetal growth and heart rate, indicating successful continuation of the 

pregnancy despite the severe neurotoxic insult and the administration of ASV during the critical first 

trimester.1 

 

VI. DISCUSSION: INTEGRATING ADVANCED CRITICAL CARE IN RESOURCE-POOR 

SETTINGS 

The successful management of these two rare and severe obstetric emergencies, particularly within the 

constraints of a rural healthcare system, demands a detailed review of the critical care protocols applied 

and their generalizability to similar settings. 

A. The Evolution of Damage Control in Obstetrics 

Damage Control Surgery (DCS) was originally developed for combat trauma and has transitioned into 

various surgical disciplines, including obstetrics. The approach recognizes that an unstable patient may 

not survive the time required for a definitive, multi-hour surgery.4 Instead, the surgeon performs an 

abbreviated procedure to control bleeding and contamination, followed by stabilization in the ICU. 

 

DCS Phase Goal in Trauma/Obstetrics Specific Application in 

Case 1 

Phase 0 Pre-operative stabilization; 

correction of acidosis and 

hypothermia.11 

MTP initiation; 

Norepinephrine for 

refractory hypotension.1 

Phase 1 Abbreviated laparotomy; 

rapid hemorrhage control; 

packing if necessary.4 

Hemostasis of uterine wall 

rupture; uterine 

preservation.1 

Phase 2 ICU restoration; correction 

of the lethal triad; 

hemodynamic optimization.1 

Warming; coagulation 

correction; weaning from 

pressors.1 

Phase 3 Definitive management; Not required in Case 1 as 
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delayed repair or closure.4 primary repair was achieved 

quickly.1 

 

B. Vasopressors in Hemorrhagic Shock: A Paradigm Shift 

The use of norepinephrine in Case 1 represents a significant shift in the management of obstetric 

hemorrhage. Historically, fluids were the only recommended treatment for hypovolemia. However, 

prolonged hypotension leads to end-organ ischemia and cardiac arrest.2 Current protocols recommend the 

early use of vasopressors in refractory shock to maintain a mean arterial pressure of at least 65 mmHg, 

ensuring that the heart and brain receive oxygen while the surgical team controls the source of bleeding.1 

C. Molecular Biology of Neuroparalysis and ASV Resistance 

Krait venom contains -bungarotoxins, which are highly specialized proteins that destroy the nerve 

endings' ability to release acetylcholine.28 Unlike cobra venom, which acts on the post-synaptic receptors 

and can sometimes be reversed with neostigmine, krait neurotoxicity is often permanent for that specific 

nerve ending, requiring the body to "re-grow" or repair the synaptic connection.16 This explains why the 

patient in Case 2 required mechanical ventilation despite receiving ASV; the antivenom can only 

neutralize circulating toxins and cannot reverse toxins already bound to the nerve terminal.16 

D. Maternal-Fetal Gas Exchange and Airway Management 

The management of respiratory failure in pregnancy is complicated by physiological changes. The gravid 

uterus displaces the diaphragm upward, reducing functional residual capacity (FRC) by 10% to 25%.42 

 

This reduction means that a pregnant patient has less oxygen reserve and will desaturate much faster than 

a non-pregnant patient during apnea.45 Furthermore, increased progesterone levels lead to delayed gastric 

emptying, significantly increasing the risk of aspiration during intubation.42 These factors necessitate the 

use of rapid sequence intubation (RSI) and high-flow oxygenation throughout the process to protect both 

the mother and the fetus.42 

 

VII. CLINICAL ADAPTATION AND RURAL POLICY IMPLICATIONS 

The success achieved in these patients, who required rapid, decisive intervention against the backdrop of 

resource scarcity, argues for a policy shift: specialized critical care protocols, adapted for low-resource 

settings, must be standardized across rural EmOC facilities.1 

A. Decentralization of Life-Saving Skills 

Frontline providers must be trained in the basics of resuscitation, including left lateral tilt to prevent 

aortocaval compression, aggressive fluid and oxygen therapy, and the initiation of massive transfusion.1 

For neurotoxic envenomation, training must ensure that providers recognize the signs of impending 

respiratory paralysis quickly and have the procedural competency or immediate referral pathway to secure 

the airway without delay.1 

B. The Utility of Standardized Inotrope Guidelines 

The preparation and monitoring of vasopressors like norepinephrine are highly variable. Standardizing 

these protocols across all intensive care and emergency units facilitates safer patient transfers and reduces 

medication errors.37 
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Medication Suggested Dosing Range Clinical Use 

Norepinephrine 0.5 – 30 /min Primary agent for refractory 

shock.2 

Adrenaline 1 – 20 /min Used in cardiac arrest or 

severe anaphylaxis.37 

Dopamine 100 – 1500 /min Historically used; now 

secondary to 

norepinephrine.37 

Dobutamine 100 – 1500 /min Used for cardiogenic shock 

or low cardiac output.37 

 

C. Fetal Protection and Teratogenicity Concerns 

The use of ASV in the first trimester requires careful consideration. While some reports have associated 

venom with congenital malformations such as hydrocephalus and polydactyly, these are likely due to 

direct venom effects or maternal hypoxia rather than the ASV itself.1 Preventing maternal physiological 

shock and profound hypoxia is the most effective way to shield the developing fetus.1 

 

VIII. CONCLUSION AND CLINICAL IMPLICATIONS 

This case series illustrates the successful conservative management of two distinctly complex and 

catastrophic obstetric emergencies—penetrating uterine rupture resulting in profound hemorrhagic shock 

and neurotoxic envenomation leading to complete paralysis—both unique to the epidemiological context 

of rural India. The key to preserving the uterus in the trauma case, despite the patient’s initial critical state, 

was the strict adherence to Damage Control Resuscitation (DCR), prioritizing physiological stabilization 

over prolonged definitive surgery. This approach facilitates fertility preservation even in the most severe 

traumatic hemorrhage, offering a crucial lesson for obstetric surgical teams worldwide facing critically 

unstable patients. 

Similarly, the successful fetal and maternal outcome in the first-trimester snakebite case confirms that 

immediate and aggressive management of maternal physiology, specifically by preventing respiratory 

failure through mechanical ventilation and rapidly neutralizing the venom with ASV, provides the best 

possible protection for the developing fetus. These cases compel a call for reinforced health policy and 

educational initiatives in developing nations. Critical care protocols, including DCR, massive transfusion, 

and immediate ventilatory support for neurotoxicity, must be effectively cascaded down to peripheral 

health facilities to ensure rapid, evidence-based triage and stabilization. By integrating sophisticated 

critical care concepts into frontline EmOC, healthcare systems can improve the maternal and fetal 

prognosis in these predictable yet catastrophic events, bridging the critical care gap in resource-

constrained environments. 
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