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Abstract

Abnormally prolonged labor, or labor dystocia, is a common complication of parturition. It is 

the indication for about half of unplanned cesarean deliveries in low-risk nulliparous women. 

Reducing the rate of unplanned cesarean birth in the USA has been a public health priority 

over the last two decades with limited success. Labor dystocia is a complex disorder due to 

multiple causes with a common clinical outcome of slow cervical dilation and fetal descent. A 

better understanding of the pathophysiologic mechanisms of labor dystocia could lead to new 

clinical opportunities to increase the rate of normal vaginal delivery, reduce cesarean birth rates, 

and improve maternal and neonatal health. We conducted a literature review of the causes and 

pathophysiologic mechanisms of labor dystocia. We summarize known mechanisms supported 

by clinical and experimental data and newer hypotheses with less supporting evidence. We 

review recent data on uterine preparation for labor, uterine contractility, cervical preparation 

for labor, maternal obesity, cephalopelvic disproportion, fetal malposition, intrauterine infection, 

and maternal stress. We also describe current clinical approaches to preventing and managing 

labor dystocia. The variation in pathophysiologic causes of labor dystocia probably limits the 

utility of current general treatment options. However, treatments targeting specific underlying 

etiologies could be more effective. We found that the pathophysiologic basis of labor dystocia is 

under-researched, offering wide opportunities for translational investigation of individualized labor 

management, particularly regarding uterine metabolism and fetal position. More precise diagnostic 

tools and individualized therapies for labor dystocia might lead to better outcomes. We conclude 

that additional knowledge of parturition physiology coupled with rigorous clinical evaluation of 

novel biologically directed treatments could improve obstetric quality of care.
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Labor dystocia leading to unplanned cesarean delivery is mediated by distinct mechanisms which 

we summarize here to facilitate translational research and new clinical approaches to increase the 

rate of successful vaginal birth.
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Background: Current Diagnosis and Management of Labor Dystocia

Cesarean surgery is a life-saving procedure that can dramatically improve obstetric safety 

[1]. However, cesarean surgery is a major abdominal operation with significant risks, 

while vaginal birth affords important physiologic signals that contribute to maternal and 

neonatal health and wellbeing [2]. Benefits of vaginal birth include reduced postpartum 

pain [3], improved maternal/neonatal bonding [4], increased breastfeeding rates [5], and 

reduced rates of childhood asthma, type I diabetes, allergies, and obesity [6–8]. Additionally, 

cesarean surgery increases risks for surgical complications, postoperative infection, and 

future pregnancy complications such as uterine rupture, abnormal placentation, ectopic 

pregnancy, and stillbirth [2, 6, 8]. Cesarean birth can be overused, especially in the USA 

where cesarean deliveries are more frequent than recommended by consensus opinion to 

balance the risks and benefits for patients and society [1, 9, 10]. In the USA [9, 11], 

multidisciplinary campaigns have been implemented through the American College of Nurse 

Midwives (ACNM) [10], the American College of Obstetricians and Gynecologist (ACOG) 

[1], and the Society for Maternal–Fetal Medicine (SMFM)[1] to increase vaginal births, but 

with little apparent change in the national cesarean rate [12].

Labor dystocia is a broad clinical diagnosis defined by slow progress during labor. It 

is the most common indication for unplanned cesarean, accounting for about one-third 

of unplanned cesarean deliveries [13, 14]. The diagnosis of labor dystocia depends on 

clinical assessment (e.g., slow cervical dilation, slow fetal descent). Labor management 

algorithms for labor dystocia are imprecise which contributes to overuse of unplanned 

cesarean birth. Typically, labor dystocia is established by comparing the rate of cervical 

dilation or fetal descent with population norms. Labor curves that define normal dilation 

and descent were first introduced by Friedman in 1954 [15]. More recently, Zhang et 

al. published a larger contemporary cohort with slower average cervical dilation rates for 

successful vaginal deliveries than seen in Friedman’s cohort [16]. Partly due to these newer 

labor curves, ACOG/SMFM and ACNM adjusted clinical guidelines for labor augmentation 

and indications for cesarean birth, recognizing that allowing for longer labor leads to fewer 

cesarean births without increasing adverse outcomes [17–19].

Treatment options for labor dystocia are limited, primarily involving the administration 

of exogenous synthetic oxytocin to augment uterine contractions [1]. While oxytocin 

augmentation is known to shorten the overall duration of labor, a systematic review found no 

difference in the unplanned cesarean delivery rate with augmentation compared to placebo-

treated patients [20]. The response to oxytocin augmentation is variable, and there are 

Kissler and Hurt Page 2

Reprod Sci. Author manuscript; available in PMC 2024 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



no clear indicators associated with oxytocin response or mode of delivery. Additionally, 

contemporary labor dystocia studies are confounded by frequent oxytocin augmentation in 

women with statistically normal labor progress [16, 21, 22]. To date, we do not have a 

deep understanding of the pathophysiologic causes of labor dystocia which could improve 

diagnostic accuracy, clinical management, and careful individualization of labor treatment 

plans. In this article, we review the literature on mechanisms of labor dystocia and its 

pathophysiologic etiologies. We outline opportunities for future basic and translational 

research to decrease the rate of unplanned cesarean due to labor dystocia and thereby 

improve maternal and neonatal health.

Methods

We conducted a literature search to explore the clinical and experimental evidence to 

identify varied pathophysiologic causes of labor dystocia especially leading to unplanned 

cesarean birth. Our primary question was: What are the causes and physiologic mechanisms 

of labor dystocia? In June 2020 and September 2021, we performed a comprehensive 

literature review using PubMed, Google Scholar, and MEDLINE databases with the primary 

medical subject heading (MeSH) search terms: dystocia, obstetric labor complications, 

and physiopathology. Additional search terms included: cephalopelvic disproportion, fetal 

malposition, obesity, myometrial dysfunction, and uterine contractility. We reviewed all 

original research published in English with no date restrictions. We also considered relevant 

articles that were cited in these publications. We reviewed the full text of relevant articles to 

summarize content, quality, and relevance for identifying pathophysiologic causes of labor 

dystocia.

The Pathophysiology of Labor Dystocia

For a common problem, we know surprisingly little about the molecular and physiologic 

causes of labor dystocia. Despite decades of clinical information, we lack data on the 

underlying biology and potential for mechanism-driven interventions. Some labor dystocia is 

due to poorly stimulated contractions which might be resolved with oxytocin augmentation, 

but this does not explain all dystocia diagnoses. In Table 1, we summarize pathophysiologic 

causes of labor dystocia. We propose three general categories of active phase labor dystocia:

• Adequate uterine contraction force without cervical dilation;

• Inadequate uterine contractions that become adequate with pharmacologic 

augmentation leading to cervical dilation; and

• Inadequate uterine contractions that are unresponsive to oxytocin augmentation.

We will review the biological basis of labor dystocia, especially dystocia associated with 

inadequate uterine contractions unresponsive to oxytocin, an important area for therapeutic 

innovation.

Uterine Molecular Preparation for Labor

Prior to the onset of labor, the myometrium undergoes molecular activation which supports 

strong, regular uterine smooth muscle contraction. The overall balance between contractile 
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and quiescence factors influences preparation for uterine contractility [23, 24]. For example, 

expression of oxytocin receptors, gap junction subunits, calcium channels, and pro-labor 

signaling enzymes (e.g., cyclooxygenase) are increased in uterine smooth muscle cells 

during term labor [25, 26]. However, if quiescence genes associated with maintenance of 

pregnancy predominate, the uterine muscle may not be able to display the labor phenotype, 

possibly leading to prolonged or ineffective labor. Therefore, adequate myocyte preparation 

is necessary for normal vaginal delivery [27]. Table 2 describes mechanisms of uterine 

contractility that might increase the risk for labor dystocia.

Uterine Contraction Force

In addition to uterine molecular preparation, the force of uterine contractions must also be 

adequate to sustain cervical dilation and fetal descent. Contraction of uterine smooth muscle 

cells is initiated by receptor stimulation and by intercellular ionic transmission. When the 

myocyte depolarizes, plasma membrane voltage-gated calcium channels (e.g., L-type) open 

and calcium ions enter the cytoplasm [28]. Receptor-stimulated (e.g., oxytocin receptor) 

calcium release from the sarcoplasmic reticulum can also increase cytoplasmic calcium 

levels [29]. Intracellular calcium binds to calmodulin and activates myosin light chain 

kinase to phosphorylate myosin and stimulate myosin-actin ATP-dependent cross-bridge 

cycling to produce uterine contraction force. The uterine action potential spreads from a 

uterine pacemaker to neighboring myocytes via plasma membrane gap junctions formed by 

connexin-43 [30]. Following a contraction, calcium is extruded from the cell or restored 

to the endoplasmic stores by calcium-ATPase and sodium/calcium exchange [30]. The 

resting membrane potential is restored by potassium channels to repolarize the plasma 

membrane[26] in preparation for further calciumstimulated contractions.

Exogenous oxytocin administration is often used to stimulate stronger uterine contractions, 

but sometimes weak or uncoordinated contractions are not corrected by oxytocin. Skeletal 

muscle biologists have described metabolic fatigue due to hypoxia [31, 32], decreased 

glycogen availability [33], and reduced calcium ion release [34, 35]; lactic acidosis is 

a biomarker of metabolic fatigue [32, 36]. Recent work suggests that similar processes 

could contribute to dysfunctional uterine smooth muscle contraction during labor [23, 29]. 

For example, elevated amniotic fluid lactate is proposed as a marker of myometrial lactic 

acidosis possibly associated with labor dystocia and unplanned cesarean birth [37–40]. One 

group theorizes that increased amniotic fluid lactate is the result of myometrial hypoxia, 

reduced energy substrate availability, decreased lactate clearance from the utero-fetal unit 

due to low blood flow, or reduced uterine buffering capacity [37–40]. It is not clear 

whether the elevated amniotic fluid lactate is a cause or an outcome of dysfunctional uterine 

contractility, although elevated lactate has been associated with cellular acidosis, blockade of 

calcium channels, and inhibition of uterine oxytocin receptor stimulation [23].

It is unclear whether endogenous or pharmacologic treatment with oxytocin could overcome 

these metabolic processes [41], and women with uterine “metabolic fatigue” might require 

different care strategies to optimize the chance for successful vaginal delivery. Amniotic 

fluid lactate has poor predictive value for mode of delivery or maternal/fetal morbidity, and 

importantly there is no evidence to support early cesarean delivery when amniotic fluid 
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lactate is high. Further work is needed to clarify a role for uterine metabolic fatigue and 

its association with dysfunctional uterine contractility. Other work suggests that estrogen-

mediated redox changes[42] and altered uterine adiponectin receptor activity[43] could be 

other metabolic mechanisms regulating uterine smooth muscle contractility.

Cervical Preparation for Labor

In addition to uterine preparation, the cervix must also make structural, biochemical, and 

mechanical changes in order to permit effective labor [44–46]. In pregnancy, the uterine 

cervix is the fetal conduit and must ripen (i.e., soften) and dilate during labor to allow fetal 

passage. The cervical tissue softens through collagen breakdown, extracellular hydration, 

and sterile inflammatory signaling [44, 47]. Prior to labor, there are increased leukocytes 

particularly resident macrophages, decreased cell nuclei density, and increased matrix 

metalloproteinase expression in the cervix [44–46]. Similarly, proximity to fetal membranes 

increases inflammation through amniochorion membrane senescence signaling [45, 46]. 

Increased intrauterine pressure in term pregnancy or multiple gestation can decrease blood 

flow to the cervix, leading to hypoxia-stimulated inflammatory processes [45, 46]. If uterine 

contractions occur without sufficient cervical ripening, the cervix may not dilate regardless 

of contraction strength. The discrete impact of cervical ripening on labor dystocia has not 

been well described.

Recent research also indicates that the smooth muscle component of the cervix could 

participate in labor preparation. Histologically, the tissue surrounding the outer cervical 

os consists primarily of collagen (80–90%), with minimal cellularity, while the tissue 

surrounding the internal cervical os contains up to 50–60% contractile smooth muscle 

organized circumferentially around the endocervical canal (Fig. 1) [44]. The muscular 

tissue surrounding the internal cervical os exhibits regular contractility immediately before 

labor [48]. Cervical muscle activity has been detected through electromyography and 

ultrasonography during labor, suggesting that the cervix could have a role in delaying or 

facilitating labor [48, 49].

Several processes might contribute to cervix-related labor dystocia. Cervical scarring with 

stenosis, typically following prior procedures (e.g., LEEP), can physically disrupt cervical 

dilation [50–52], especially in early labor even with strong uterine contractions. Later in the 

first stage of labor, persistent anterior cervical lip can delay labor progress and progression 

to the second stage [53, 54]. Persistent anterior lip is often caused by fetal malposition 

or asymmetry; the cervix may become edematous and ultimately impede progress with 

pushing in the second stage [51, 53, 54]. The specific role of cervical preparation leading 

to labor dystocia has not been well appreciated. Identifying associations between cervical 

preparation and unplanned cesarean delivery could suggest new targets for labor intervention 

and prevention of labor dystocia.

Obesity and Maternal Metabolism

Obese women more often experience prolonged pregnancy [55], prolonged labor [56], 

and unplanned cesarean birth. Obesity appears to influence the physiology of parturition 

via altered uterine contractility [57], metabolic fatigue [58], and cervical ripening [59]. 
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Clinically, obese women are more likely to undergo labor induction, artificial rupture of 

amniotic membranes, and augmentation with higher doses of exogenous oxytocin [60]. The 

physiologic mechanisms for these clinical observations are not well known. Obesity in 

pregnancy is associated with, decreased placental corticotropin releasing hormone (pCRH) 

at term [55], elevated leptin [61, 62], increased placental reactive oxygen species [58, 

63, 64], and decreased ATP production in the myometrium [58, 63, 64]. Obese women 

frequently have elevated cholesterol, which inhibits uterine contractions [65, 66]. Table 

3 describes effects of obesity on labor physiology, clinical observations for laboring 

obese women, and possible pathophysiologic mechanisms linking obesity and disordered 

labor [58, 67]. Because abnormal maternal metabolism due to obesity influences normal 

parturition biology, it could be the cause of some slow labor [58]. Before proceeding with 

usual labor dystocia routines, recent work suggests that additional time is needed for obese 

parturients to achieve adequate cervical dilation and fetal descent leading to vaginal birth 

[56, 60].

Cephalopelvic Disproportion

Labor arrest is often attributed to cephalopelvic disproportion (CPD), a maternal–fetal 

mismatch in which the fetal head is too large for the maternal pelvis. There is no reliable 

way to objectively assess CPD prior to labor [68]. CPD differs from fetal malposition in 

which the presenting fetal part has an increased diameter that impedes labor progress and 

sometimes prevents vaginal birth [69]. True CPD during labor, although difficult to diagnose 

clinically, is not modifiable and requires cesarean birth. Some instances of fetal malposition 

(particularly occiput posterior, suboptimal fetal flexion and rotation, and asynclitism) can 

resolve allowing for vaginal birth.

Maternal risks for CPD include short maternal stature, maternal diabetes, increased maternal 

age, increased weight gain in pregnancy, personal history of CPD, and maternal pelvic 

deformity [68]. Studies to objectively assess maternal pelvic size using manual exam, 

ultrasonography, and radiographic pelvimetry have all failed to provide clinically actionable 

data. In the absence of a restrictive pelvic deformity or extreme variation in pelvic size or 

shape, there are no reliable tools for diagnosing inadequate pelvic outlet before labor or for 

predicting neonatal birth injury or maternal morbidities due to CPD [70, 71]. Additionally, 

CPD can only be diagnosed by comparing the maternal pelvis with the size of the fetus.

Fetal macrosomia (variously described as 4000–4500 g estimated fetal weight)[72] and 

fetal anomalies that increase the size of the fetal head are risks for CPD and associated 

complications such as shoulder dystocia, birth injury, perineal laceration, and postpartum 

hemorrhage [68]. Fundal height and sonographic fetal biometry in the third trimester 

are inexact measures of fetal size [68, 72]. At term, sonographic estimated fetal weight 

overdiagnoses macrosomia up to 70% of the time; in 20% of term pregnancies, the birth-

weight is overestimated by more than 500 g [73]. Over 80% of neonates delivered by 

cesarean for suspected macrosomia weigh less than 4500 g, suggesting that some cesarean 

operations were unnecessary or the indication of macrosomia was incorrect. [73].

In the absence of other more effective predictors of vaginal delivery success, ACOG 

recommends planned cesarean only for estimated fetal weight over 5000 g (or 4500 g in 
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diabetic patients). The benefit of planned cesarean delivery for fetal macrosomia is based 

on expert opinion and requires careful discussion of the risks and benefits of vaginal or 

cesarean delivery with the patient [72]. Based on currently available evidence, the best test 

of feto-pelvic adequacy is an adequate trial of labor [68, 72].

Fetal Malposition

Successful labor and vaginal birth require appropriate fetal positioning to navigate the 

maternal pelvic inlet and outlet. The fetal cardinal movements of labor permit a term fetus 

to negotiate the maternal pelvis with the smallest fetal dimensions and greatest opportunity 

for vaginal delivery. Fetal malposition means the presenting fetal part enters the pelvis at 

larger than optimal diameter. It can be caused by asymmetry of maternal pelvic soft tissue, 

irregular maternal pelvic shape, or fetal anomalies [74]. Fetal malposition frequently leads to 

increased pain in labor, increased labor duration, and increased risk for unplanned cesarean 

delivery [51, 69, 75].

The ideal position for delivery is occiput anterior when the back of the fetal head is 

oriented to the maternal abdomen. The most common fetal malposition is occiput posterior 

when the back of the fetal head is toward the maternal back and is a topic of study for 

interventions to increase vaginal delivery. Women with risks such as African American 

race, nulliparity, advanced maternal age, macrosomia, and post-term pregnancy are more 

likely to have a term singleton cephalic fetus in the occiput posterior position [76]. 

Persistent occiput posterior position is associated with increased epidural administration, 

artificial rupture of membranes, chorioamnionitis, operative vaginal birth, perineal injury, 

and unplanned cesarean birth [76]. Resolution of occiput posterior fetal position can 

sometimes be facilitated by maternal position changes or manual rotation of the fetal head 

[69]. Irregular contractions and contraction coupling have been described in association with 

fetal malposition; [51] however, in a small nested case–control study, intrauterine pressure 

(mm Hg) was not lower in the presence of persistent occiput posterior positioning, indicating 

that reduced uterine contractility probably does not contribute to labor dystocia due to fetal 

malposition [77].

Brow and face presentations each account for just 0.1–0.2% of births and are associated 

with prolonged labor, increased need for cesarean birth, and increased risk for neonatal 

injury [74, 78]. Brow and face presentations necessitate close monitoring and management 

especially when labor is prolonged [74, 78, 79].

Intrauterine Infection

Intrauterine infection, or chorioamnionitis, is associated with labor dystocia, unplanned 

cesarean delivery, and postpartum uterine atony [80–83]. Two hours after chorioamnionitis 

diagnosis, laboring women demonstrated decreased uterine contractile force as measured 

by an intrauterine pressure catheter [84]. Diminished uterine contractility was directly 

associated with risk for unplanned cesarean, establishing links between intrauterine 

infection, labor dystocia, and vaginal delivery success [84]. Intrauterine infection 

influences contractility via inflammation signals, especially inflammatory cytokines 

such as IL-1β and TNF-α which can inhibit oxytocin receptor expression [84–87]. 
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Additionally, chorioamnionitis increases uterine expression of matrix metalloproteinases 

causing myometrial extracellular matrix remodeling and altered contractility [84, 88, 89]. 

Long labors are also associated with increased risk for chorioamnionitis, perhaps due to 

increased cervical exams and extended rupture of membranes [90, 91], suggesting that labor 

management can influence the risk for labor dystocia.

Maternal Stress

Fear of childbirth is associated with longer labor duration and increased risk of 

augmentation, assisted vaginal birth, and cesarean [92]. Maternal stress with elevated 

epinephrine levels inhibits uterine contractility and lengthens labor overall [93]. Immigrants, 

younger and older women (< 20 years or > 32 years at the time of first birth), and women 

with low social support are at higher risk for fear and stress during childbirth [94]. A history 

of trauma or abuse especially within the health care system or during a previous labor/birth 

exacerbates the stress/labor association [94]. In addition, apprehension about fetal descent 

through the birth canal, perhaps related to maternal concern about perineal lacerations, 

inhibits maternal pushing efforts during the second stage. The role of maternal stress in 

regulating parturition physiology is not well explained, but might contribute to women’s 

overall experience of prolonged labor [95].

Prevention, Diagnosis, and Management of Labor Dystocia

Prevention of Labor Dystocia

Targeting common causes of labor dystocia has been somewhat successful in preventing 

unplanned cesarean. The following are suggested prevention measures:

• Risk reduction for fetal macrosomia [96, 97]

• Effective management of labor [98, 99]

• Clinical tolerance for labor dystocia in the presence of maternal and fetal well-

being [1, 18, 19] and

• Continuous labor support [100]

To reduce fetal macrosomia, careful management of maternal diabetes [101, 102], maternal 

exercise throughout pregnancy [96, 103], and induction of labor at 39 weeks[97, 104] 

have been studied. Early identification of pregestational and gestational diabetes and 

appropriate maternal glucose [101, 105] and lipid [102] control can decrease the rate of 

fetal macrosomia in women with diabetes. Lifestyle interventions to prevent macrosomia 

such as prenatal exercise can reduce maternal gestational weight gain, but meta-analysis 

showed no difference in fetal macrosomia, birth weight, or cesarean birth rate for obese 

women on a prenatal diet or exercise intervention compared with usual care; exercise may 

be effective, however, in normal weight women [96, 103]. Induction of labor at 39 weeks 

appears to reduce the risk of unplanned cesarean in nulliparous women, possibly due to 

lower fetal growth/size [97, 104]. However, induction of labor increases labor interventions, 

including increased length of labor and operative vaginal birth, and may not be preferred by 

some patients [97, 104]. A targeted decision about labor induction based on individual risks, 

benefits, and patient values is recommended.
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“Active management of labor” was proposed in Ireland in the 1970s as a measure to reduce 

labor dystocia and decrease cesarean rates [99]. The original model of active management 

included objective diagnosis of labor, early amniotomy (artificial rupture of membranes), 

oxytocin augmentation when the cervix is dilating less than 1 cm per hour, one-to-one 

nursing or midwifery care, and cesarean 12 h after the onset of active labor unless birth 

is imminent [99]. Among nulliparous women with actively managed labor with a term 

singleton vertex fetus in Dublin, the cesarean rate was 5.2% (about half for arrest of labor 

and half for fetal intolerance of labor), and the rate of assisted vaginal births (forceps 

and/or vacuum) was 19.5% [98, 99]. In the USA, active management protocols reduced the 

length of labor but not the cesarean delivery rate [106, 107]. The overall impact of active 

management is therefore unclear and depends on population, medical resources, and clinical 

setting.

Current labor management recommendations in the USA contrast with active management 

protocols, emphasizing tolerance of slow labor as long as maternal and fetal monitoring 

are reassuring [1, 10]. ACOG and SMFM recommend waiting on cesarean birth for 

women without cervical dilation until the cervix is at least 6 cm dilated, membranes are 

ruptured, and there has been 4 h of adequate uterine activity (200 Montevideo units) or 6 

h of oxytocin administration with inadequate uterine activity [1]. Extending the previously 

recommended 2 hour augmentation of labor with arrest to 4–6 h before moving to unplanned 

cesarean can increase the proportion of safe successful vaginal births [18, 19]. While not 

adequately powered to detect differences in fetal outcomes, studies of these wait-and-see 

recommendations do not indicate worse fetal outcomes [1, 18, 19]. The optimal time before 

moving to cesarean birth using tolerant labor curves is unknown, and the outer acceptable 

limits of labor progress in the context of modern, high-resource maternity care has not been 

determined. Integrated midwifery care reduces the rate of unplanned cesarean birth [108–

111]. Cesarean rates among patients cared for by certified nurse midwives or in an integrated 

physician-midwifery model are lower than for patients cared for by physician obstetricians 

alone [109, 112] perhaps due to differences in labor management or by allowing for longer 

labor curves.

Continuous labor support (e.g., doula attendance) shows some promise in reducing 

unplanned cesarean delivery due to labor dystocia. Continuous labor support was part of 

the original active management of labor protocols [98, 99, 106]. In a systematic review, 

continuous labor support resulted in shorter labor length and lower risk of unplanned 

cesarean although the evidence quality was low and mechanisms are not well explained 

[100]. Support is hypothesized to affect labor through maternal stress reduction [51, 92, 94, 

113]. Race-concordant doula care has also been proposed to reduce racial disparities in birth 

outcomes by promoting trust, agency, and culturally relevant social support [114].

Diagnosis of Labor Dystocia

Labor dystocia is often diagnosed based on the rate of cervical dilation. Cervical change 

less than 1 cm every 1 or 2 h is a common clinical threshold for initiating oxytocin 

augmentation. However, use of a labor partograph can improve dystocia diagnostic accuracy. 

Labor partographs clinically document labor progress over time[115, 116] and identify 
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individual labor curves that are within the 95th percentile for cervical dilation and fetal 

descent [16, 115]. Clinically, a partograph can help to identify women for whom no 

additional treatment is immediately indicated and to prevent the overdiagnosis of labor 

dystocia [115], potentially reducing unplanned cesareans [117]. BMI-specific partographs 

have also been created, recognizing slower labor progression in obese women [56]. The 

diagnosis of labor dystocia focusses on the outcome (slow dilation or descent) and not on the 

underlying cause of the altered labor trajectory, which has implications for the identification 

and investigation of dystocia treatments.

Managing Labor Dystocia

Once labor dystocia has been identified, augmentation of uterine contractions with 

exogenous oxytocin infusion is the primary clinical management. There is poorly understood 

variation in the maternal response to oxytocin augmentation and no strong predictors of 

individual response. Uterine activity measured via intrauterine pressure catheter guides 

titration of oxytocin augmentation [1]. While sometimes debated, 200 Montevideo units 

(calculated as the sum of the change in uterine pressure for each contraction occurring in a 

10-min segment) is the most common threshold for adequate uterine contractions sufficient 

for cervical progress in augmented labor [1, 118, 119].

Multiple oxytocin dosing regimens have been evaluated, but none have emerged as clearly 

superior in preventing cesarean birth [120]. High-dose oxytocin regimens (starting at 4 

mu/min and increasing incrementally by 4 mu/min every 30 min) reduce labor by 1.5 to 2 

h compared to low-dose regimens (starting at 1–2 mu/min and increasing incrementally by 

1–2 mu/min every 30 min), but the unplanned cesarean rate is unaffected [20, 121, 122]. 

Systematic review of three small randomized trials comparing treatment of slow labor with 

oxytocin augmentation versus no treatment found no difference in the cesarean rate [20].

Amniotomy combined with oxytocin augmentation is frequently used to shorten the length 

of labor [99]. A systematic review found that compared to routine care, earlier use of 

preventive oxytocin augmentation with amniotomy, regardless of labor progress, modestly 

reduced cesarean rates [122]. However, it did not reduce cesareans when used after diagnosis 

of labor dystocia [122].

In addition to augmenting uterine contraction frequency and strength, oxytocin can 

sometimes resolve dystocia from other causes. For example, stimulating strong, regular 

contractions can potentially resolve malposition by encouraging flexion of the fetal head 

[123]. Oxytocin can also facilitate contractility caused by myometrial acidification [124]. 

In other cases, oxytocin appears to have the opposite effect and exacerbate dystocia by 

promoting uterine fatigue [41, 57]. Variation in response to oxytocin augmentation might 

be elucidated by better understanding of the underlying pathophysiologic cause of dystocia. 

Expected actions of oxytocin for different causes of dystocia are listed in Table 4.

Other treatments to improve uterine contractility and labor progress include intravenous 

hydration [125], glucose administration [126], and oral consumption of food and fluids 

[127, 128]. Higher intravenous fluid infusion (250 ml/h vs 150 ml/h) reduces unplanned 

cesarean birth and shortens labor especially in women with oral intake restrictions [125]. 
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Intravenous fluids with dextrose are associated with shorter first stage of labor, but no 

change in total labor duration or cesarean rate [126]. Oral intake of food, water, and 

carbohydrate drinks reduces labor duration moderately but did not change rates of cesarean 

birth in two large systematic reviews [127, 128]. Oral sodium bicarbonate supplementation 

reduces amniotic fluid lactate in women with dystocia [129], but without significant change 

in mode of delivery [130]. Although data on intravenous and oral supplementation are 

heterogenous with small effect sizes for labor outcomes, differences could be more apparent 

if the interventions were targeted toward women with uterine metabolic fatigue rather than 

implemented for all women in labor.

Addressing Current Knowledge Gaps

In high-resource settings such as the USA, the rate of cesarean birth surpasses the World 

Health Organization cesarean goal of 10–15% above which there is not convincing evidence 

of maternal or fetal benefit [9, 131, 132]. Despite efforts to reduce the rate of cesarean birth 

in the USA, the overall cesarean rate was 31.8% in 2020, and the low-risk cesarean birth rate 

for nulliparous, term, singleton, vertex labors was 25.9% [12], well above the goal set by 

Healthy People 2020 to reduce low-risk cesareans [11]. As emphasized by both ACOG and 

SMFM, improving labor dystocia management is an opportunity to improve vaginal delivery 

success.

We have highlighted the existing research on the varied causes of labor dystocia, including 

incomplete uterine preparation, inadequate uterine force generation, incomplete cervical 

ripening, obesity, cephalopelvic disproportion, fetal malposition, infection, and maternal 

stress. Additional study in each of these etiologies is needed to better understand the 

physiologic mechanisms of labor dystocia and to develop new clinical approaches. Areas of 

particular interest could include:

• Identify pathophysiology-based care to prevent labor dystocia. Can we better 

diagnose labor dystocia and use that information to individualize labor care? 

Are there unidentified mechanisms of labor dystocia due to cervical, uterine, 

placental, or fetal abnormalities?

• Understand the relationship between fetal malposition and uterine contractility. 

Does fetal position influence uterine or cervical force generation? Does poor 

contractility cause malposition as a side effect of inadequate or disorganized 

uterine tone?

• Determine the causal association between elevated amniotic fluid lactate and 

labor dystocia. Does extracellular amniotic fluid lactate represent myometrial 

hypoxia and metabolic dysfunction? In what situations does myometrial and/or 

amniotic fluid lactate accumulate? Can amniotic fluid lactate (or other metabolic 

markers) be used to diagnose specific types of labor dystocia?

• Investigate preventive prenatal measures to enhance vaginal delivery success. 

Are there specific exercises for pregnancy and labor that can encourage optimal 

fetal positioning [51, 69, 133]?
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• Study labor and delivery approaches to optimize labor progress. Does treatment 

with sodium bicarbonate, intravenous fluid, or glucose for specific women with 

labor dystocia reduce unplanned cesarean rates [129]? Can those approaches be 

personalized depending on the underlying mechanism of labor dystocia?

• Develop improved diagnostic criteria for labor arrest and indications for 

unplanned cesarean delivery. Can we build on known clinical approaches to 

improve delivery outcomes and vaginal delivery rates [134]? Is watchful patience 

the best approach and how can we encourage this behavior from the labor and 

delivery attendant?

Pathophysiologic Variations and Personalized Therapy

Individualizing treatment based on pathophysiologic mechanisms may reduce risks, 

optimize care, and reduce unplanned cesareans. There are multiple treatment options 

for labor dystocia, including watchful waiting, symptom and pain management, and 

augmentation [97, 134]; however, gaps in the biological/translational literature and limited 

assessment technologies limit current opportunities for clinical individualization. Clinical 

and translational research that could alter diagnosis and therapy of labor dystocia should 

be prioritized as part of programs to increase the rate of successful vaginal birth. Targeted 

therapeutic strategies might optimize outcomes while reducing unnecessary risk.

Given the limited evidence on personalized care of labor, clinical decisions should 

weigh patient preference and risk tolerance against clinical safety and maternal/neonatal 

outcomes. Based on current evidence, watchful waiting is probably our best intervention 

for labor dystocia[1], consistent with current US national guidelines at least until alternate 

pathophysiology-based therapies are developed [1]. With careful monitoring of maternal 

and fetal well-being, support of maternal coping, appropriate pain management, and shared 

decision making, time and patience may be the best chance to improve the chance for a 

vaginal birth.
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Fig. 1. 
Cervical anatomy. There is growing evidence that cervical bio-mechanical properties and 

cellular composition (e.g., smooth muscle at the internal os) contribute to labor onset and 

progress[44]
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