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Abstract 
Retained placenta (RP) is a common reproductive disorder in dairy cows that poses a significant threat 

to reproductive efficiency, milk yield, and overall herd productivity. The condition, characterized by 

the failure to expel fetal membranes within 24 hours post-calving, results from a complex interplay of 

metabolic, endocrine, nutritional, and management-related factors. Key causative agents include 

dystocia, twin births, premature calving, mineral imbalances, oxidative stress, immune suppression, 

and hormonal disruptions, particularly involving prostaglandins and oxytocin. The consequences of RP 

are multifaceted, ranging from metritis, endometritis, and reduced conception rates to extended calving 

intervals, increased culling, and elevated veterinary expenses. Moreover, the condition significantly 

compromises animal welfare and increases the environmental footprint of dairy operations due to 

inefficient resource utilization. Addressing RP is critical for promoting sustainable dairy development, 

particularly under tropical and subtropical conditions where stressors are more pronounced. Effective 

strategies include early diagnosis, improvement of transition cow nutrition, targeted mineral 

supplementation, stress mitigation, enhancement of periparturient immunity, and refinement of calving 

management practices. Emphasis must also be placed on adopting precision dairy technologies and 

herd health monitoring systems to enable timely interventions. This review underscores the need for 

integrative approaches that align reproductive health with sustainability goals, thereby fostering 

resilient and productive dairy systems. 
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INTRODUCTION 

Retained placenta (RP) is a prevalent reproductive disorder in dairy cattle, defined by the 

failure to expel fetal membranes within 24 hours after parturition [1]. It poses a substantial 

challenge to dairy herd health, reproductive efficiency, and economic sustainability [2]. The 

incidence of RP varies widely depending on 

breed, parity, nutritional status, and 

management conditions, with higher rates 

observed in high-producing cows and in poorly 

managed transition periods [3]. Several 

intrinsic and extrinsic factors, such as 

hormonal imbalances, dystocia, cesarean 

section, twin births, premature parturition, and 

immune dysfunction, have been implicated in 

its pathogenesis [4]. The immediate aftermath 

of RP includes increased susceptibility to 

uterine infections, which may lead to 
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endometritis, delayed uterine involution, and extended days open, thus compromising 

reproductive performance and reducing milk production [3–8]. 

 
From an economic standpoint, RP significantly elevates production costs through increased 

veterinary interventions, reduced fertility, higher culling rates, and prolonged calving intervals [7–8]. 
These consequences are also reflected in environmental inefficiencies, as resources such as feed, water, 
and land are not optimally converted into milk and meat [9]. Furthermore, compromised animal welfare 
associated with RP undermines public confidence in dairy farming practices [10–12]. In tropical and 
subtropical regions, environmental stressors such as heat load and nutritional deficiencies further 
intensify the incidence and severity of RP [13], [14]. Addressing this condition is, therefore, not only 
crucial for improving reproductive health but also vital for ensuring economic viability and 
environmental sustainability in the dairy sector. 
 

Despite the long-standing recognition of RP in veterinary literature, a consolidated review that 
critically examines its etiological complexity, economic impact, and contemporary intervention 
strategies from a sustainability perspective remains limited. The novelty of this study lies in its 
integrative framework that connects the biological underpinnings of RP with practical herd-level 
strategies tailored for diverse agro-climatic settings. It emphasizes not only the treatment and prevention 
of RP but also its broader implications for resource efficiency, animal welfare, and sustainable dairy 
development. By bridging scientific knowledge and field-level practices, this study aims to support the 
development of resilient and productive dairy systems equipped to meet the challenges of modern 
livestock farming. 

 
MATERNAL FACTORS 
Dystocia 

Prolonged or difficult labor often results in mechanical trauma to the uterus, hindering normal 
placental separation [13–17]. The extended time required for delivery can cause uterine fatigue and 
delay the contraction process necessary for placental expulsion, increasing the likelihood of retained 
placenta. Efficient delivery methods and timely intervention are crucial to prevent such complications. 
 
Multiple Births 

The presence of twin or multiple fetuses in livestock increases the risk of retained placenta. With 
larger placental mass, uterine contractions may be less effective at expelling the entire placenta, 
especially if the delivery process is protracted [16–18]. The additional strain on the uterine wall can 
delay normal expulsion and hinder the separation process. 
 
Advanced Maternal Age 

Older cows often experience a decrease in uterine tone and a slower rate of uterine involution, which 
Older cows often experience a decrease in uterine tone and a slower rate of uterine involution, which 
can impair placental separation [19]. Aging may also lead to hormonal imbalances affecting uterine 
contractions, and older animals might have a reduced ability to respond effectively to oxytocin, a critical 
hormone for placental expulsion. 
 
Obesity 

Excessive body fat can interfere with normal uterine function and hormone production, including 
oxytocin, which is essential for uterine contractions [3, 20, 21]. Obesity can lead to metabolic 
disturbances, further inhibiting proper uterine involution. The increased body mass may reduce the 
overall efficiency of the uterus in expelling the placenta post-parturition. 

 
Under-Conditioning 

Inadequate body condition or poor nutritional status can lead to weakened uterine muscles, delaying 
placental expulsion [3, 20, 21]. Malnourished animals may lack the energy and nutrients required for 
proper uterine function, increasing the risk of uterine inertia. A lack of essential vitamins and minerals 
also affects immune function, increasing susceptibility to infections that hinder placental detachment. 
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Previous History 

Animals that have experienced retained placenta in previous pregnancies are at an increased risk of 

recurrence. The underlying causes, such as hormonal imbalances or uterine infections, may persist, 

making placental expulsion less efficient in subsequent pregnancies [11, 22–24]. Proper monitoring and 

preventive measures should be implemented in animals with a history of retained placenta. 

 

Stress 

Emotional or physical stress during parturition can disrupt the normal hormonal balance needed for 

placental expulsion. High stress levels can interfere with the production of oxytocin, the hormone 

responsible for initiating uterine contractions [25–27]. Stress during labor or post-delivery can also lead 

to uterine infections, further complicating the placental separation process. 

 

Oxytocin Receptor Malfunction 

A malfunction in oxytocin receptors within the uterine muscles can reduce the effectiveness of uterine 

contractions, thereby hindering placental separation [23, 28, 29]. Even with normal oxytocin 

production, if the receptors are not functioning properly, the uterus cannot respond appropriately to the 

hormone, leading to delayed or incomplete expulsion of the placenta. 

 

Excessive Physical Activity 

Postpartum stress from excessive handling or movement can delay placental expulsion. Physical 

activity may disrupt the natural recovery process of the uterus and lead to an increase in cortisol levels, 

which can inhibit uterine contractions [25–27]. It is essential to minimize unnecessary physical stress 

during the post-partum period to allow for proper uterine involution and placental detachment. 

 

NUTRITIONAL DEFICIENCIES 

Selenium Deficiency 

Selenium plays a crucial role in antioxidant defense and uterine function. Its deficiency can impair 

placental separation and uterine contractions, as it affects the integrity of muscle cells and the uterine 

tissue [30–32]. Without sufficient selenium, oxidative stress increases, further delaying the process of 

placental expulsion. Ensuring adequate selenium intake during pregnancy can prevent these 

complications. 

 

Vitamin E Deficiency 

Vitamin E is vital for proper placental detachment and immune system function. A deficiency in 

vitamin E reduces the efficiency of the uterine muscles in expelling the placenta [17, 23, 33, 34]. It also 

compromises the immune system, leading to increased susceptibility to infections that can interfere with 

the normal placental expulsion process. Adequate vitamin E levels are necessary to support a healthy 

parturition. 

 

Mineral Imbalances 

Calcium and magnesium are essential for proper uterine contractions during parturition. Deficiencies 

in these minerals can reduce uterine tone and hinder placental separation. Calcium deficiency, in 

particular, can lead to uterine inertia, making the expulsion process slower and less effective [30, 32]. 

Correcting mineral imbalances through balanced nutrition is key to ensuring efficient placental 

expulsion. 

 

Low Protein Intake 

Insufficient protein intake during pregnancy can impair placental function. Protein is necessary for the 

synthesis of hormones and enzymes that regulate uterine contractions [35–39]. A lack of protein also 

affects the structural integrity of the placenta and uterine tissues, making placental detachment more 

difficult. Proper protein levels during pregnancy support normal placental separation and uterine function. 
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Energy Deficiency 

Negative energy balance, especially during late pregnancy, can contribute to retained 

placenta. Insufficient energy intake affects the metabolic processes necessary for proper 

uterine involution and placental expulsion [25, 36, 40]. Energy deficiency can also lead to 

weakened uterine contractions, delaying placental separation. Ensuring adequate energy 

intake in late gestation is critical to reducing the risk of retained placenta. 
 
HORMONAL AND METABOLIC FACTORS 
Insufficient Oxytocin Production 

Oxytocin is essential for stimulating uterine contractions post-parturition. Insufficient production of 
this hormone can lead to a failure in uterine contraction, preventing the placenta from being expelled in 
a timely manner [36, 41–44]. Without adequate oxytocin, the uterus struggles to contract effectively, 
resulting in delayed placental detachment. This issue may require hormone supplementation for proper 
expulsion. 
 
Low Prostaglandin Levels 

Prostaglandins play a significant role in initiating uterine contractions during parturition. Low levels 
of prostaglandins can inhibit the normal contraction process, delaying the expulsion of the placenta. 
This hormonal imbalance prevents the uterus from fully contracting and can result in retained placenta 
[36, 41, 42, 44]. Ensuring proper prostaglandin production is vital for successful placental separation 
and expulsion. 
 
Hypocalcemia 

Low calcium levels, known as hypocalcemia, impair uterine muscle tone and contraction. Calcium is 
crucial for muscle function, including those of the uterus during labor. Hypocalcemia can lead to uterine 
inertia, reducing the strength and frequency of contractions necessary to expel the placenta [30–32]. 
Adequate calcium levels are essential to maintain proper uterine function and prevent complications 
like retained placenta. 
 
Pregnancy Toxemia 

Pregnancy toxemia, also known as ketosis, is a metabolic disturbance that occurs during late 
pregnancy, particularly in high-producing animals. This condition leads to energy deficits and affects 
metabolic pathways, including those regulating uterine function [36, 41]. The resulting poor metabolic 
state can reduce uterine muscle tone and impair placental detachment, increasing the likelihood of 
retained placenta in affected animals. 
 
Ketosis 

Ketosis occurs when there is an energy imbalance in dairy cattle, particularly during late pregnancy 
or early lactation. The animal's body begins to mobilize fat reserves to meet energy demands, leading 
to the accumulation of ketone bodies [36, 41]. This metabolic disturbance negatively affects uterine 
function and may contribute to delayed placental expulsion. Proper management of energy intake can 
prevent ketosis and reduce the risk of retained placenta. 
 
INFECTIONS AND IMMUNE DYSFUNCTION 
Metritis 

Metritis is an infection of the uterus that can occur post-parturition. The infection often disrupts the 
normal healing process, preventing the uterine muscles from contracting effectively and delaying 
placental expulsion [6, 38, 45–49]. The inflammation and bacterial presence hinder uterine involution, 
making placental detachment more difficult. Timely treatment with antibiotics is crucial to manage 
metritis and ensure proper placental separation 

 
Endometritis 

Endometritis is the inflammation of the uterine lining, often caused by bacterial infections after birth. 
This condition interferes with normal uterine function, preventing the uterine muscles from contracting 
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properly and causing delayed placental expulsion [6, 38, 45, 46]. The inflammatory response alters the 
hormonal balance necessary for placental detachment, increasing the risk of retained placenta. Effective 
treatment of endometritis can help resolve this issue. 
 
Bacterial Infections 

The presence of bacteria in the reproductive tract can delay placental detachment by causing uterine 

infections, such as metritis or endometritis. These infections result in inflammation that impedes normal 

uterine contractions, which are essential for placental expulsion [6, 38, 45, 46]. Bacterial pathogens can 

also cause systemic infections that further weaken the immune system, hindering the body’s ability to 

expel the placenta naturally. 

 

Viral Infections 

Viral infections can suppress the immune system, making the uterus more susceptible to infections 

and reducing the body’s ability to expel the placenta. Viruses like bovine herpesvirus or other infectious 

agents can cause systemic immune suppression, leading to weakened uterine function and delayed 

placental detachment [11, 15, 50, 51]. Proper vaccination and biosecurity measures are critical to 

preventing viral infections and their impact on parturition. 

 

Poor Immune Function 

A weakened immune system can impair uterine involution and delay the expulsion of the placenta. 

Reduced immune responses hinder the body’s ability to fight off infections that may compromise 

uterine function [11, 15, 50, 51]. Animals with compromised immune systems are more likely to 

develop infections like metritis or endometritis, which can further prevent normal placental separation. 

Strengthening immune function through proper nutrition and management can help prevent retained 

placenta. 

 

FETAL FACTORS 

Fetal Abnormalities 

Abnormal fetal development can affect the normal process of placental detachment [6, 38, 45, 46]. 

Structural anomalies or developmental disorders in the fetus can disrupt the normal attachment of the 

placenta to the uterine wall, making it more difficult for the placenta to separate after birth. These 

abnormalities may also cause mechanical challenges, increasing the risk of retained placenta. Proper 

fetal monitoring is essential to detect potential issues early. 

 

Premature Birth 

Premature birth, or early calving, can result in incomplete or delayed placental separation. 

Inadequately developed fetuses may lead to uterine dysfunction or poor placental attachment, making 

expulsion more challenging [52–54]. Additionally, preterm calves may not trigger the necessary 

hormonal signals that promote uterine contractions, further delaying placental expulsion. Timely 

interventions and monitoring during pregnancies at risk for preterm labor are essential. 

 

Large Fetus 

Overly large fetuses, or macrosomia, can create mechanical difficulties during parturition, leading to 

difficulties in placental release. The large size may stretch the uterus, impairing its ability to contract 

effectively and expel the placenta [52, 53, 54]. The presence of a large fetus also increases the likelihood 

of uterine trauma or uterine inertia, which can hinder proper placental detachment. Preventing excessive 

fetal growth through nutritional management is crucial. 

 

UTERINE FUNCTION AND ANATOMY 

Uterine Inertia 

Uterine inertia refers to the failure of the uterus to contract effectively after parturition. This lack of 

adequate contraction prevents the placenta from being expelled in a timely manner, leading to retained 
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placenta [4, 40, 43, 50–57]. Uterine inertia can result from hormonal imbalances, infections, or 

metabolic disturbances. Proper management of uterine health and hormonal function is necessary to 

encourage normal uterine contractions and ensure successful placental expulsion. 

 

Uterine Prolapse 

Uterine prolapse occurs when the uterus inverts or is displaced outside the body following birth, 

which complicates placental expulsion. This abnormal condition interferes with uterine contractions, 

impedes the ability of the uterus to return to its normal position, and prevents the proper detachment 

and release of the placenta [4, 40, 43, 50, 55, 56]. Immediate veterinary intervention is necessary to 

correct uterine prolapse and facilitate normal placental separation. 

 

Incomplete Uterine Involution 

Incomplete uterine involution is the failure of the uterus to return to its normal size and function 

following parturition. This condition hinders the normal detachment of the placenta, as the uterus is 

unable to contract properly to expel it [4, 40, 43, 50, 55]. Factors such as infections, metabolic 

imbalances, or inadequate nutrition can delay uterine involution, increasing the risk of retained placenta. 

Timely intervention is required to support uterine health and involution. 

 

Adhesions or Scars 

Adhesions or scars from previous uterine infections, injuries, or surgeries can cause abnormal 

placental attachment, making placental separation more difficult. These adhesions interfere with the 

normal placental detachment process, as the placenta becomes abnormally fixed to the uterine wall [4, 

43, 50]. Scarring can also reduce uterine flexibility, impairing its ability to contract effectively. 

Preventing and treating uterine infections is crucial to avoiding adhesions and ensuring smooth placental 

expulsion. 

 

ENVIRONMENTAL AND MANAGEMENT FACTORS 

Poor Hygiene 

Unsanitary conditions during calving or the postpartum period increase the risk of infections such as 

metritis or endometritis, which can impede placental expulsion. Bacteria can enter the reproductive tract 

through unclean surroundings, leading to uterine infections that hinder normal placental detachment 

[13, 58]. Ensuring proper hygiene during parturition and immediate postpartum care is critical to 

preventing infections and ensuring smooth placental separation. 

 

High Environmental Temperature 

Heat stress can have a significant negative impact on hormonal balance, which is essential for uterine 

contractions and placental expulsion [59, 60]. Elevated temperatures can lead to reduced oxytocin 

secretion, impaired uterine function, and overall reproductive performance. Managing temperature 

through proper ventilation or cooling systems during hot weather can reduce the risk of retained placenta 

and improve overall reproductive health. 

 

Inadequate Veterinary Care 

Lack of proper postpartum care or veterinary management increases the risk of retained placenta. 

Postpartum monitoring is crucial to detect complications early and intervene when necessary. 

Inadequate care can lead to untreated infections, metabolic imbalances, or hormonal dysfunctions, all 

of which can delay placental expulsion [59, 60]. Regular veterinary checks and timely interventions 

help reduce the incidence of retained placenta and improve recovery. 

 

Unsuitable Housing Conditions 

Overcrowding, poor ventilation, and lack of space in housing conditions can cause physical stress, 
leading to hormonal imbalances and reduced uterine function. These environmental stressors can delay 
placental expulsion by affecting the overall health of the animal and increasing the risk of infections 



 

Research and Reviews: A Journal of Health Profession 

Volume 15, Issue 3 

ISSN: 2277–6192 

 

© STM Journals 2025. All Rights Reserved 7  
 

 
 

[13, 58]. Properly managing housing to reduce stress and provide adequate space and ventilation is 
essential for minimizing the risk of retained placenta. 
 

GENETIC AND OTHER FACTORS 
Breed Predisposition 

Certain breeds have a higher susceptibility to retained placenta due to inherent genetic differences. 
Breeds with larger body sizes or specific reproductive traits may be more prone to uterine dysfunction 
or prolonged parturition, increasing the risk of retained placenta [17, 35, 61–63]. Breeds like dairy 
cattle, particularly Holsteins, are often more susceptible. Selective breeding strategies can help identify 
and reduce these genetic risks. 
 
Genetic Susceptibility 

Inherited traits may influence the mechanisms of placental expulsion, such as uterine tone, hormonal 
regulation, and the ability to contract effectively after parturition. Genetic predispositions affecting 
placental detachment can lead to recurrent retained placenta in offspring [17, 35, 61, 62]. Understanding 
genetic factors can help in breeding animals with better reproductive health and a reduced likelihood of 
complications like retained placenta, improving herd productivity and welfare. 
 
Toxins 

Exposure to certain chemicals, environmental pollutants, or mycotoxins can interfere with placental 
detachment by disrupting hormonal balances or damaging uterine tissues [26]. These toxins may impair 
the normal physiological processes that trigger placental separation [64]. Ensuring proper feed 
management and minimizing exposure to harmful substances are essential to reduce the risk of retained 
placenta in livestock. 
 
Overuse of Growth-Promoting Agents 

The overuse of growth-promoting agents, such as hormones or antibiotics, can disrupt normal uterine 
function by altering hormonal regulation and affecting uterine contractility [36, 42, 44, 65]. Excessive 
hormonal treatments may interfere with the natural mechanisms that facilitate placental expulsion, 
leading to retained placenta. Managing the use of growth promoters and adhering to recommended 
guidelines can help mitigate these risks. 
 
Prolonged Gestation 

Gestation periods extending beyond the normal duration increase the risk of retained placenta. 
Prolonged gestation can result in an over-mature placenta, which may be more difficult to expel due to 
changes in placental structure and uterine muscle fatigue [17, 61, 62, 65, 66]. Monitoring pregnancy 
length and intervening, when necessary, can reduce the risk of retained placenta, ensuring both fetal 
and maternal health during parturition. 
 
CONCLUSION 

Retained placenta remains a critical barrier to reproductive efficiency, animal welfare, and economic 
sustainability in dairy production. Its multifactorial etiology demands a holistic understanding that 
integrates nutritional, hormonal, immunological, and management-related dimensions. Timely 
intervention, improved transition cow nutrition, periparturient stress reduction, and precise reproductive 
monitoring are essential for effective prevention and control. This study underscores the importance of 
aligning RP management with sustainable dairy development goals, particularly in resource-constrained 
and climate-stressed regions. Emphasis on integrative and context-specific strategies not only improves 
animal health and productivity but also enhances environmental and economic outcomes. Addressing 
retained placenta comprehensively is indispensable for building resilient dairy systems that are both 
productive and sustainable. 
 
FUTURE DIRECTION 

Future research should focus on elucidating the molecular and cellular mechanisms underlying 
placental detachment to identify reliable biomarkers for early prediction and diagnosis of retained 
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placenta. Advancements in reproductive genomics and proteomics may offer insights into genetic 
predisposition and breed-specific vulnerabilities, enabling targeted breeding strategies. There is also a 
need to refine nutritional protocols during the transition period, particularly concerning micronutrient 
balance, oxidative stress modulation, and immunocompetence enhancement. The integration of 
precision livestock technologies, including sensor-based health monitoring and automated calving 
alerts, can improve early detection and timely intervention. Moreover, region-specific management 
models that address climatic stressors and resource limitations must be developed to support sustainable 
outcomes. Collaborative on-farm research involving veterinarians, nutritionists, and farmers will be 
essential for validating practical strategies. A transdisciplinary approach is required to translate 
scientific evidence into actionable protocols that align animal health, productivity, and sustainability in 
modern dairy systems. 
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