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ABSTRACT

Bandl's ring is a pathological retraction ring marking the junction between an overstretched upper uterine segment and
a thickened, contracted lower segment. It is a critical sign of obstructed labor and imminent uterine rupture. It arises
from failure of normal uterine retraction, often due to cephalopelvic disproportion, malpresentation, or macrosomia.
Clinically, a late and ominous oblique abdominal groove may be palpable. Diagnosis is primarily clinical, supported by
ultrasound showing distorted anatomy and fetal compromise. Immediate cesarean delivery is the definitive and urgent
management. Uterine stimulation or instrumental vaginal delivery are absolutely contraindicated. Any delay risks
uterine rupture, severe hemorrhage, fetal asphyxia, perinatal death, and maternal morbidity, including hysterectomy.
Prevention relies on vigilant labor monitoring and timely intervention for dystocia. Prompt recognition and expedited
surgical delivery are essential to prevent catastrophic outcomes.
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INTRODUCTION

The process of parturition is a complex physiological event
characterized by the synchronized interplay of uterine
contractions, cervical effacement and dilation, and fetal
descent through the maternal pelvis. Central to this process
is the normal anatomical adaptation of the uterus, which
involves the formation of a distinct upper and lower uterine
segment. The upper segment, composed primarily of the
uterine fundus and body, becomes actively contractile and
thickens to expel the fetus. In contrast, the lower uterine
segment, derived from the isthmus and cervix, undergoes
passive stretching, thinning, and dilatation to form the
birth canal. The demarcation between these two
dynamically opposing segments is known as the
physiological retraction ring (or the ring of BandI-Litzke),
a normal and non-palpable anatomical landmark.*?

However, in the context of obstructed labor (dystocia), this
harmonious process is profoundly disrupted. When an
insurmountable barrier to fetal descent exists—be it from

fetopelvic disproportion, malposition (such as persistent
occiput posterior), malpresentation (e.g., brow or face),
fetal macrosomia, or uterine dysfunction—the mechanical
forces of labor become pathological. The lower uterine
segment, faced with unyielding resistance, is subjected to
excessive and prolonged stretch. Concurrently, the upper
segment contracts with increasing vigor in a futile attempt
to overcome the obstruction. This dysfunctional labor
pattern leads to a critical pathophysiological state: the
lower segment becomes progressively more stretched,
edematous, and ischemic, while the upper segment
hypertrophies and thickens from tonic contraction. The
boundary between these two segments, once a
physiological transition, transforms into a grossly visible
and palpable, taut, and oblique band across the abdomen.
This is the pathological retraction ring of Bandl.??

First described in detail by the German gynecologist
Ludwig Bandl in 1875, this ring is not a new formation but
rather the exaggerated and pathologically elevated
manifestation of the physiological ring. Its appearance is a
late and ominous sign, indicating that the uterus has
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reached the absolute limits of its distensibility. The
presence of Bandl's ring signifies a pre-rupture state; the
overstretched, thinned lower segment is at high risk of
dehiscence and complete uterine rupture, an event that
precipitates catastrophic intra-abdominal hemorrhage,
fetal expulsion into the peritoneal cavity, and a dire threat
to the lives of both mother and fetus.*>

This article seeks to provide a meticulous and in-depth
exploration of Bandl's ring. We will delineate the precise
etiopathogenesis and risk factors that culminate in its
formation, detail the salient features of its clinical
presentation and diagnostic workup—contrasting it with
other intrapartum complications—and establish the
unequivocal protocols for its immediate and definitive
management. By synthesizing current medical knowledge,
this review aims to reinforce the critical importance of this
diagnosis in obstetric practice and to underscore the
imperative for swift, decisive intervention to prevent one
of the most devastating outcomes in modern obstetrics.®

BACKGROUND

The journey of human parturition is a meticulously
orchestrated physiological sequence, demanding the
perfect synchrony of the Powers, the Passenger, the
Passage, and the Psyche. Central to this process is the
dynamic transformation of the uterine anatomy, a
phenomenon fundamental to the successful expulsion of
the fetus. During the latter stages of pregnancy and active
labor, the uterine corpus undergoes a process of
differentiation into two distinct segments: the upper
uterine segment and the lower uterine segment. The upper
uterine segment, primarily composed of the fundus and
body of the uterus, becomes the active, contractile, and
thick-walled component responsible for generating the
expulsive forces of labor. Conversely, the lower uterine
segment, derived from the isthmus and the cervical tissue,
undergoes a process of passive stretching, thinning, and
dilatation, transforming into a distensible conduit for the
fetal passage.>®

The interface between these two morphologically and
functionally distinct zones is demarcated by a
circumferential boundary known as the physiological
retraction ring. Under normal circumstances, this ring is a
benign, non-palpable anatomical landmark that gradually
rises as labor progresses and the lower segment effaces and
dilates. It represents the horizon of normal physiological
adaptation, a testament to the uterus's remarkable
plasticity.®7

However, when the intricate mechanics of labor are
disrupted by an insurmountable obstruction—a condition
known as obstructed labor or dystocia—this physiological
process devolves into a pathological crisis. The etiology of
the obstruction is multifactorial, encompassing issues of
fetopelvic disproportion (CPD), fetal macrosomia,
persistent malpositions (such as occiput posterior), or
severe malpresentations (e.g., brow, face, or transverse
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lie). In this scenario, the expulsive forces of the upper
segment meet unyielding resistance. The uterus, in a futile
yet increasingly violent attempt to overcome the barrier,
enters a state of tonic contraction. The upper segment
becomes progressively more thickened, hypertonic, and
retracted, while the trapped fetus is forced against the non-
compliant lower segment. This results in the lower
segment being subjected to excessive, prolonged, and
pathological stretching and distension. It becomes
progressively thinner, edematous, congested, and
ischemic, losing its structural integrity.®’

It is under these dire conditions that the physiological
retraction ring undergoes a sinister metamorphosis. It
elevates abnormally, becoming a visibly and palpably taut,
oblique band that may be seen traversing the abdomen,
typically situated between the umbilicus and the
symphysis pubis. This is the pathological retraction ring of
Bandl, first elucidated in the seminal 1875 work of Ludwig
Bandl, "on the rupture of the pregnant uterus and its
mechanism.”

Bandl's ring is not a new anatomical structure but rather
the exaggerated, pathologically elevated, and life-
threatening manifestation of the physiological ring. Its
presence is the definitive clinical sign of an advanced,
neglected obstructed labor and represents the final
anatomical stage preceding spontaneous uterine rupture.5’

The clinical implications of Bandl's ring are catastrophic.
The immense pressure differential and the extreme
thinning of the lower uterine segment, particularly just
superior to the anterior cervical lip, create a locus of
minimal resistance. This area is predisposed to a sudden,
complete dehiscence. Uterine rupture leads to the
expulsion of the fetus, either partially or completely, into
the peritoneal cavity, resulting in profound fetal asphyxia
from placental abruption and a catastrophic maternal
hemorrhage from the torn uterine vessels.

This cascade of events culminates in a high incidence of
severe maternal morbidity including hemorrhagic shock,
disseminated intravascular coagulation (DIC), post-
partum hysterectomy, and future infertility and profound
perinatal mortality.8

Despite being a historically recognized complication,
Bandl's ring remains a critical, albeit rare, concern in
modern obstetrics, particularly in resource-limited settings
where access to timely intrapartum monitoring and
caesarean delivery is restricted. Its diagnosis requires a
high index of suspicion, astute clinical acumen, and an
understanding that it represents the ultimate failure of the
labor process to overcome a mechanical obstruction. This
background sets the stage for a detailed examination of its
pathophysiology, diagnostic challenges, and the
unequivocal mandate for immediate surgical intervention
to avert one of the most devastating outcomes in maternal-
fetal medicine.®
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PATHOPHYSIOLOGY

The pathophysiology of Bandl's pathological retraction
ring represents a profound aberration of the normal
biomechanical and physiological processes that govern
parturition, culminating in a state of imminent uterine
rupture. To comprehend its development, one must first
appreciate  the foundational concept of uterine
segmentation. During active labor, the gravid uterus
differentiates into two distinct anatomical and functional
entities: the upper uterine segment and the lower uterine
segment. The upper segment, comprising the fundus and
corpus, is the active contractile component, exhibiting
progressive thickening, or retraction, with each successive
contraction, thereby generating the expulsive forces
necessary for fetal descent. In stark contrast, the lower
uterine segment, derived from the uterine isthmus and
cervix, undergoes passive stretching, effacement, and
dilation, transforming into a distensible, thin-walled
conduit. The interface between these dynamically
opposing zones is the physiological retraction ring, a
normal and non-palpable horizon that ascends as labor
advances.>10

The genesis of Bandl's ring is inextricably linked to the
condition of obstructed labor, or dystocia, wherein there
exists a mechanical disproportion between the fetal
passenger and the maternal pelvis that prevents further
descent. This obstruction may stem from fetopelvic
disproportion, fetal ~macrosomia, malposition, or
malpresentation. In this pathological scenario, the
powerful expulsive contractions of the upper segment
meet unyielding resistance. The uterus, in a futile yet
increasingly violent attempt to overcome the barrier, enters
a self-perpetuating cycle of dysfunction. Each contraction
forces the presenting part against the resistant pelvic brim,
which in turn exerts retrograde pressure against the lower
uterine segment. This results in the lower segment being
subjected to excessive, prolonged, and pathological tensile
stress.  Histologically, this leads to progressive
overstretching of the myometrial fibers, interstitial edema,
venous and lymphatic engorgement, and ultimately,
ischemic compromise due to impaired perfusion. The
tissue becomes markedly thin, friable, and devitalized.*%*

Concurrently, the upper uterine segment responds with
compensatory hypertrophy and hypertonicity. The
myometrial fibers in the fundus and body contract with
increasing vigor and fail to relax completely between
contractions, a state bordering on tetany. This excessive
retraction causes the wupper segment to become
progressively thicker and shorter, pulling the lower
segment ever upwards and contributing to its pathological
thinning. The physiological retraction ring, caught in this
tug-of-war, is forcibly elevated. It ceases to be a benign
landmark and transforms into a visibly and palpably taut,
oblique band—the pathological retraction ring of Bandl.
This ring is, therefore, not a new formation but rather the
grossly exaggerated and pathologically elevated

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

manifestation of the physiological ring, marking the
violently contested frontier between the thickened,
retracted, and hypertonic upper segment and the
dangerously attenuated, ischemic, and overdistended
lower segment.!

The final common pathway in this pathophysiology is the
critical weakening of the lower uterine segment, which
bears the brunt of these pathological forces. The point of
maximal stress is typically located just superior to the
anterior cervical lip, an area rendered avascular and
necrotic from the unrelenting pressure. It is at this locus of
minimal resistance that a spontaneous, full-thickness
uterine rupture is most likely to occur. This dehiscence
allows for the expulsion of the fetus, either partially or
completely, into the peritoneal cavity, resulting in
catastrophic hemorrhage from torn uterine vessels, acute
fetal asphyxia from abrupt placental separation, and a
cascade of maternal hemodynamic collapse and
consumptive coagulopathy. Thus, the pathophysiology of
Bandl's ring illustrates a direct continuum from normal
labor physiology to obstructed labor, through pathological
anatomical distortion, and finally, to end-stage tissue
failure and catastrophic rupture, underscoring its status as
one of the most critical emergencies in all of obstetrics
(Table 1).12

DIAGNOSIS

The diagnosis of Bandl's pathological retraction ring
constitutes a critical obstetric emergency where clinical
acumen and timely intervention supersede sophisticated
diagnostic modalities, as its presence heralds the
imminence of uterine rupture. The diagnostic process is
fundamentally rooted in a high index of suspicion,
triggered by the clinical trial of a protracted and obstructed
labor, a characteristic physical examination, and
corroborative findings from focused ultrasonography.

The initial diagnostic clue often emerges from a
meticulous review of the parturient's labor curve, which
will invariably reveal a significant deviation from normal
progress, characterized by a secondary arrest of dilation
and/or descent despite the presence of adequate, and often
tumultuous, uterine contractions. This failure to progress
persists in the face of maximal cephalic flexion and
moulding of the fetal head, a physical manifestation of the
insurmountable mechanical obstruction.

The parturient typically exhibits profound maternal
exhaustion, anxiety, and may report unrelenting,
suprapubic pain that is disproportionate to the contractions
emanating from the uterine fundus. Signs of developing
fetal compromise, such as recurrent variable or late
decelerations on the electronic fetal heart rate monitor, are
frequently present, reflecting the escalating utero-placental
insufficiency and the pathological compression of the fetus
and its supporting structures.*®
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Table 1: Contrast between the physiological retraction ring and Bandl’s pathological retraction ring.

siological retraction ring

Feature

Nature Normal anatomical landmark
Results from the normal differentiation
Formation of the uterus into upper (contractile) and
lower (distensible) segments during labor
Palpability Non-palpable
Underlying . .
condition Sign of normal labor progression

Sl S thins and dilates normally

Clinical Benign; part of normal parturition
implication
Management  |\One required; expectant management of

normal labor

The cornerstone of diagnosis rests upon the abdominal
examination, where the pathognomonic sign of Bandl's
ring may be elicited. Upon inspection, a distinct, oblique
groove may be visible traversing the abdomen, typically
situated between the umbilicus and the symphysis pubis.
On palpation, this groove is appreciated as a firm, tense,
and exceedingly tender band that is fixed in position and
does not relax between uterine contractions.

Cephalad to this ring, the upper uterine segment is felt to
be tonically contracted, hard, and thickened, while the
fetus is often ballotable within this hypertonic cavity.
Caudad to the ring, the lower uterine segment is
abnormally stretched, thin, and exquisitely painful to the
touch, with the engaged fetal part feeling tightly wedged
against the maternal pelvis. The fetal small parts are often
remarkably difficult to palpate due to the tense,
overdistended nature of the lower segment. On
auscultation, the fetal heart sounds may be distant,
bradycardic, or exhibit ominous patterns indicative of
profound hypoxia.*?

The role of intrapartum ultrasonography is not to diagnose
the ring itself per se, but to provide critical ancillary
evidence that supports the clinical impression and helps to
exclude other conditions. A targeted ultrasound
examination will typically reveal a profoundly distorted
uterine anatomy. The lower uterine segment appears
alarmingly thin and elongated, while the bladder may be
elevated and visibly edematous due to the excessive
traction from the descending pathological ring.*314

The fetus is often noted to be in a deep station, but with
significant caput succedaneum and moulding, and its
descent is visibly arrested. Doppler studies may reveal
compromised fetal and uteroplacental circulation. It is of
paramount importance to differentiate Bandl's ring from
other anatomical landmarks and complications, most
notably a constriction ring, which is a localized spasm of
the uterine muscle at any level, often associated with
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Upper segment contracts; lower segment

Bandl's pathological retraction ring
Pathological, life-threatening sign

Avrises from a profound dysfunction due to obstructed
labor (dystocia)

Often visible and palpable as a taut, oblique band across
the abdomen

Definitive sign of advanced, neglected obstructed labor

Upper segment: hypertonic, thickened, retracted, lower
segment: excessively stretched, edematous, ischemic,
and dangerously thin

Ominous precursor to uterine rupture. Signals imminent
catastrophic hemorrhage and fetal asphyxia

Immediate cesarean delivery is the absolute and urgent
intervention

hyperstimulation from exogenous oxytocics, is usually
reversible, and is not associated with the same degree of
obstruction or threat of rupture. The convergence of a
classic clinical history of neglected labor, the palpation of
the pathological band, and the ultrasonographic
confirmation of a critically thin lower uterine segment and
fetal compromise, collectively form the diagnostic picture
that mandates an immediate and unequivocal cessation of
any attempts at vaginal delivery and the preparation for an
emergent caesarean section to avert the catastrophic
sequelae of uterine dehiscence.'41°

SURGICAL MANAGEMENT AND TECHNICAL
CONSIDERATIONS

The unequivocal and only acceptable therapeutic
intervention upon the diagnosis of a Bandl's pathological
retraction ring is the immediate termination of labor via
caesarean delivery. The presence of this sign indicates that
the uterus is in a pre-rupture state, and any further attempts
at vaginal birth, whether expectant management,
augmentation with oxytocic agents, or instrumental
delivery via vacuum extractor or forceps, are absolutely
and categorically contraindicated. Such interventions exert
additional, intolerable stress upon the critically
compromised and ischemic lower uterine segment,
exponentially increasing the likelihood of a catastrophic
uterine rupture, which is associated with precipitous fetal
compromise, exsanguinating maternal hemorrhage, and a
significant risk of maternal and perinatal mortality. The
management, therefore, shifts from an obstetric to a
surgical and critical care paradigm, demanding expedited
preoperative stabilization, precise surgical technique, and
meticulous postoperative vigilance.'®

The primary objective of the surgical intervention is the
rapid and safe extraction of the fetus and placenta to
decompress the uterus, thereby relieving the pathological
retraction ring and preventing its progression to full-
thickness uterine rupture. The choice of surgical technique
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is of paramount importance and is heavily influenced by
the specific anatomical challenges posed by Bandl's ring.
The most critical technical consideration is the selection of
the uterine incision. A low transverse cervical incision, the
standard of care in modern obstetrics, is often rendered
hazardous or unfeasible. The lower uterine segment, in
these cases, is pathologically stretched, paper-thin,
edematous, and friable, often with distended venous
plexuses traversing its surface. Attempting a transverse
incision in this compromised tissue frequently results in a
ragged, uncontrollable extension laterally, risking
laceration of the uterine arteries and their major branches,
leading to life-threatening hemorrhage that is difficult to
visualize and repair. Furthermore, the ring itself acts as a
constrictive barrier, making the delivery of the fetal head
through a low transverse incision exceptionally difficult,
as the surgeon must overcome the constriction to dislodge
the impacted presenting part.*®

Consequently, the surgical approach of necessity is often a
low vertical classical incision or, in cases of extreme fetal
distress where seconds are critical, a full classical incision
of the uterine corpus. The vertical incision is strategically
planned to begin in the more stable, albeit still thinned,
tissue of the lower segment and extend cephalad,
deliberately transecting the constricting Bandl's ring itself.
This intentional division of the ring is a crucial surgical
maneuver that immediately releases the constriction,
alleviates the obstruction, and facilitates fetal extraction.
The surgeon must exercise extreme caution during this
entry, as the boundary between the extremely thin lower
segment and the thickened upper segment can be abrupt,
and the incision must be carefully controlled to prevent an
uncontrolled extension towards the cervix below or the
uterine fundus above.

The fetal head is often deeply impacted in the maternal
pelvis, necessitating the skillful application of intra-
operative disimpaction techniques, which may include the
assistant performing suprapubic pressure, the surgeon
utilizing a reverse breech extraction (pulling the fetus out
by the feet) if the head is high, or a careful application of
obstetric forceps within the uterine cavity to guide the head
through the hysterotomy.®

Following the delivery of the fetus and placenta, a
thorough and systematic exploration of the entire uterine
cavity is imperative to assess the integrity of the walls,
with particular attention to the thinned lower segment and
the margins of the incision for any signs of lateral
extension or occult rupture. The hysterotomy closure is a
technically demanding step due to the poor tissue quality.
It is typically performed in multiple layers, often two or
three, using a delayed-absorption suture to re-approximate
the myometrium and achieve secure hemostasis. The
surgeon must take deep, generous bites of tissue to
incorporate the more robust myometrium, while avoiding
strangulation of the already ischemic edges. The profound
tissue edema and congestion can lead to a propensity for
suture cutting through, requiring a balance between
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achieving hemostasis and further compromising tissue
viability. In the most severe cases, where the lower
segment is found to be necrotic or a rupture has already
occurred with extensive tissue loss and uncontrollable
hemorrhage, a life-saving subtotal or total hysterectomy
may be the only viable option to secure maternal survival.
The abdominal cavity must be thoroughly lavaged, and
given the high risk of postoperative infection and sepsis in
this context, broad-spectrum intravenous antibiotics are
administered. The patient's transition to the postoperative
care unit is managed with the understanding that she has
undergone a major surgery under physiologically dire
conditions,  requiring  intensive  monitoring  for
hemorrhage, infection, and the long-term implications for
her reproductive future, including the significant risk of
uterine dehiscence or rupture in subsequent pregnancies,
manditating delivery via elective caesarean section well
before the onset of labor.*

CONCLUSION

In summation, Bandl's pathological retraction ring stands
as a formidable and unequivocal sentinel of obstetric
catastrophe, representing the terminal pathophysiological
adaptation of the gravid uterus to the unyielding
mechanical forces of neglected obstructed labor. Its
emergence from a physiological landmark into a palpable,
ominous band across the abdomen signifies a critical
failure in the normal processes of parturition, marking the
precarious boundary between a complicated delivery and
an imminent, life-threatening uterine rupture. The
etiopathogenesis of this condition is a stark reminder of the
profound biomechanical stresses inherent in labor, where
an imbalance between the expulsive powers of the upper
uterine segment and the resistant passenger or passage
leads to a pathological divergence—a hypertrophied and
retracted upper segment poised against a perilously thin,
ischemic, and overdistended lower segment. The
diagnosis, while rooted in classical clinical findings of a
protracted and arrested labor, a palpable retraction ring,
and maternal and fetal distress, demands a synthesis of
astute physical examination, vigilant intrapartum
monitoring, and ultrasonographic corroboration to
differentiate it from other uterine complications and to
appreciate the full gravity of the anatomical distortion. The
management is unambiguously and exclusively surgical,
with emergent caesarean delivery constituting the sole
therapeutic imperative. This intervention, however, is
fraught with unique technical challenges, often
necessitating a deviation from standard low transverse
hysterotomy in favor of a vertical incision to safely
transect the constricting ring, facilitate the delivery of the
deeply impacted fetus, and avoid the catastrophic
hemorrhagic complications associated with operating on
the friable, compromised tissues of the lower uterine
segment. The long-term ramifications of this event extend
beyond the immediate postoperative period, conferring a
significant risk of uterine scar dehiscence in future
pregnancies and necessitating meticulous counseling and
planned elective caesarean delivery. Ultimately, the most
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critical strategy in mitigating the devastating maternal and
perinatal morbidity and mortality associated with Bandl's
ring lies not in its heroic surgical management, but in its
proactive prevention through the diligent application of
modern obstetric principles: the early recognition of labor
dystocia, the judicious use of oxytocic agents, and the
timely intervention for failure to progress, thereby
ensuring that this historical specter of obstetric practice
remains a rare complication rather than a frequent
catastrophe.
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