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Proximal Hamstring Avulsion During Childbirth
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Abstract

Hormonal changes during pregnancy that increase soft tissue laxity
and extreme body position during labor may predispose women to
musculoskeletal injuries. This case describes a rare example of an
acute proximal hamstring avulsion during childbirth. A 39-year-old
female presented to the clinic with 2 weeks of right posterior thigh
pain and bruising after the vaginal delivery of her infant. McRoberts’
maneuver was utilized during childbirth, which may have contributed
to a proximal hamstring avulsion ultimately requiring surgical repair.
Pregnant women may be at risk of tendinous injuries due to particular
body positioning and concurrent hormonal changes. Special attention
may be warranted in prenatal and perinatal women to avoid excessive
stress on tendons, thus potentially preventing acute strain or rupture.
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Introduction

Pregnancy is a time of immense physiological change across
the body, and alterations to the musculoskeletal system certainly
occur. Women often experience weight gain, shifts in weight
distribution, and soft tissue laxity resulting from a variety of
hormonal changes. The hormone relaxin plays a significant role
in these musculoskeletal changes; it is primarily responsible for
soft tissue laxity [1]. While these systemic changes aid in fetal
development and prepare the mother for childbirth, they can also
predispose women to injury. We present a case of an acute ham-
string avulsion during childbirth as an example of such an injury.

Acute proximal hamstring rupture occurs most often as
a result of sudden contraction of the hamstrings secondary to
extreme hip flexion with knee extension. The greatest risk fac-
tor for hamstring rupture is previous strain or injury; however,
there is a correlation between age, flexibility, and other factors
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that can predispose an individual to acute rupture [2]. More
specifically, there are several elements of childbirth that can
potentially place a woman at risk of hamstring rupture dur-
ing delivery such as body positioning with deep flexion (i.e.,
McRoberts’ maneuver), age, and possible muscle decondition-
ing due to less physical activity during pregnancy.

There is limited published information regarding tendi-
nous changes and associated risk of tendinous injury during
pregnancy. To our knowledge, there are no previous case re-
ports of acute hamstring rupture during childbirth. Thus, this
case report describes a unique presentation for a proximal
hamstring avulsion sustained during an otherwise uncompli-
cated vaginal delivery.

Case Report

A 39-year-old postpartum female presented to the orthope-
dic clinic for evaluation of right thigh pain and bruising. The
symptoms had been present for 2 weeks, first noticed after the
vaginal delivery of her infant. During delivery, McRoberts’
maneuver was utilized to assist with the anatomic barriers of
childbirth. In this position, the hips are placed in a position
of hyperflexion. The patient stated that during an episode of
pushing, she and other witnesses in the room heard a loud pop.
The patient denied any immediate pain, but noted she had an
epidural for analgesia during delivery. On day 2 of her hos-
pital visit, she noticed posterior thigh bruising along with the
development of posterior thigh pain and weakness. Over the
following 2 weeks, the patient continued to develop significant
pain and bruising on the posterior right thigh into the posterior
right calf. She denied any numbness or tingling.

On examination, the patient was a healthy appearing fe-
male in no acute distress. She was 68 kg and 164 cm with a
body mass index (BMI) of 25.3. Evaluation of her right lower
extremity demonstrated significant posterior thigh ecchymosis
and a palpable defect of the proximal hamstring tendon. She
had a positive tripod test, indicating decreased hamstring ex-
tensibility. In a tripod test, the patient is seated with the knees
flexed over the edge of the table; the practitioner passively ex-
tends the knee while looking for any changes in position of the
patient’s trunk. A positive test is represented by increased trunk
extension. The patient also exhibited significant hamstring
weakness, along with pain in the posterior thigh musculature
with right lower extremity movement. She was neurovascu-
larly intact distally. Both the thigh and calf compartments were
soft and nontender. Radiographs of her bilateral hips showed
a cam type of impingement with a moderate degree of osteo-
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Figure 1. The X-ray image of pelvis, AP view, showing cam-type im-
pingement and moderate osteoarthritis. AP: anteroposterior.

arthritis (Fig. 1). Magnetic resonance imaging (MRI) without
contrast of her pelvis and right thigh showed an acute avulsion
of the right proximal hamstring conjoint tendon, with distal
retraction by approximately 6 cm. MRI also revealed a 4.6 x
3.6 x 10.7 cm intramuscular hematoma in the hamstring and
bilateral mild hip arthritis (Figs. 2, 3).

The patient was diagnosed with a complete proximal
hamstring avulsion and referred to an orthopedic surgeon for

Figure 2. The magnetic resonance image of pelvis and right thigh, coro-
nal STIR view, showing an acute avulsion of the right proximal hamstring
conjoint tendon (red arrow) with distal retraction by 6 cm, and a 4.6 x 3.6
x 10.7 cm intramuscular hematoma in the hamstring (asterisk).
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Figure 3. The magnetic resonance image of pelvis, axial STIR view,
showing an acute avulsion of the proximal hamstring conjoint tendon
(red arrow).

a hamstring repair. The risks and benefits of surgery were dis-
cussed, and the patient proceeded with surgery. Postoperative-
ly, the patient was non-weight bearing and placed in a right
hip abduction brace to be worn all the time. She was seen for
follow-up at 2, 6, 12, and 24 weeks. At 2 weeks, she could
begin weight bearing with crutches and was instructed to start
physical therapy. At 6 weeks, she discontinued the brace and
crutches. At 12 weeks, she was walking with normal gait but
had slight weakness in her hamstring strength. At 24 weeks,
she had a normal tripod test and 5/5 hamstring strength. She
was cleared to resume normal activities at this time.

Discussion

Childbirth is a traumatic process, in which both the mother
and infant are at risk for musculoskeletal injuries. While ma-
ternal orthopedic injuries during childbirth have been reported
in small numbers, most have focused on structures within the
pelvic ring such as the sacroiliac joint and pubic symphysis
[1]. This case describes a maternal injury to the hamstring,
which we believe is correlated with body positioning and si-
multaneous hormonal changes that increased the probability of
hamstring rupture during labor.

Extreme body positioning may cause abrupt increases in
tendon load, thus putting the tendon at risk of rupture. McRob-
erts” maneuver, a technique used in the case of shoulder dys-
tocia during childbirth, involves placing the mother in such
extreme positioning. In this procedure, the mother’s feet are
pushed cephalad, causing hyperflexion of the mother’s hips and
knees. Extension of the mother’s knees from this position could
rapidly increase eccentric load across the myotendinous unit of
the hamstring. While using this maneuver has been previously
described as a risk factor for maternal injuries to the pelvic ring
[3], its association with other maternal orthopedic injuries is
not well documented. The use of McRoberts’ maneuver in this
case may have been a significant contributing factor in creat-
ing a rapid hamstring load, increasing the possibility of rupture.
Maintaining knee flexion during the maneuver may decrease
eccentric load on the tendon and thus reduce this risk.
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Although there are risks associated with positioning, we
should not discount the hormonal influence that may further
predispose pregnant women to musculoskeletal injuries. There
have been reports of soft tissue injuries, including ligamentous
and tendinous injuries, under the effect of certain hormones in
the pregnant patient. Relaxin is one such hormone; it promotes
the dissociation of collagen fibrils and is increased during preg-
nancy. Thus, an increase in relaxin would be expected increase
the laxity of tendons through the activation of collagenase [4].
However, relaxin also decreases the tendon fibril diameter and
organization [5], potentially increasing the risk of rupture. In
addition to relaxin, there are other hormones that may con-
tribute to a greater possibility of soft tissue injury. Generally,
estrogen is expected to cause laxity of tendon and therefore
decrease the incidence of injury to associated muscles. While
data suggest that the periodic rise in estrogen may provide a
protective effect on tendons, sustained high levels of estrogen
as in pregnancy could have a negative impact. Studies have
shown that in premenopausal women on oral contraceptives, a
consistent moderate elevation in estrogen levels resulted in de-
creased collagen synthesis. Conversely, estrogen replacement
therapy in postmenopausal women, which provides a daily
moderate rise in estrogen, resulted in increased tendon collagen
synthesis [6]. Moreover, elevated estrogen levels during preg-
nancy can increase immunosuppression, which may negative-
ly impact collagen production [7]. These data suggest that the
sustained elevation of estrogen levels during pregnancy could
contribute to the increased risk of tendon injury. Other poten-
tial hormonal influences during pregnancy include substance
P and cortisol. Decreases in substance P levels, which occur
in pregnant women, have been associated with delayed tendi-
nopathy healing in an animal model [8]. Hypercortisolism is a
byproduct of pregnancy due to the production of corticotropin-
releasing hormone (CRH) and adrenocorticotropic hormone
(ACTH), and this state of increased glucocorticoids is a risk
factor for tendon rupture [9]. Overall, it is important to note the
potential significance of hormonal influence along with body
positioning as contributory factors in this case.

This case also highlights possible broader implications to
women’s musculoskeletal health during pregnancy. The poten-
tial increased risk of injury due to body positioning and hor-
monal variations may extend to the prenatal period in addition
to childbirth. For example, while prenatal yoga and exercise
can have a positive impact on a woman’s well-being through-
out pregnancy, body and limb positioning should be carefully
considered to minimize the risk of injury. Current evidence
suggests that relaxin levels are increased throughout pregnan-
cy and peak at week 12 of gestation [1]. The effect of relaxin
on tendon fiber diameter and organization [5] could possibly
increase the risk of tendon rupture during this time. However,
given the limited available evidence, additional studies may be
warranted to better elucidate the potential increased suscepti-
bility to musculoskeletal injury during the prenatal period.

While we acknowledge the novelty of this case report,
we believe that it represents an opportunity to recognize the
potential increased chance of musculoskeletal injury during
pregnancy and specifically delivery. Hormonal shifts in the
pre and perinatal periods, in concert with particular body po-
sitioning, may have a significant impact on the chance of ten-
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dinous injury. Although prompt surgical intervention resulted
in a favorable outcome for our patient, such injuries could be
prevented with greater awareness of these risks and strate-
gies to mitigate them. For example, eccentric training using a
home exercise program could prevent rapid eccentric loading
on tendons. Avoiding certain positions, such as knee extension
during the McRoberts’ maneuver, could also play an impor-
tant role in preventing tendinous injuries. In conclusion, close
attention should be given to body positioning of the pregnant
patient, especially during the childbirth process.
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