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Rh-Isoimmunization in a Primigravida Skydiver
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Abstract

There is a paucity of data on risks of skydiving while pregnant. Al-
though the American College of Obstetricians and Gynecologists states
to avoid the activity in pregnancy, women may underestimate potential
complications from it and may continue to skydive while pregnant or
may do so inadvertently if unaware of their pregnancy. We present a
unique case of a primigravida who completed 100 jumps at 10,000 feet
throughout her gestation, as she was unaware of her pregnant state, as-
sociated with Rh-isoimmunization presumably from chronic placental
abruption. A 20-year-old Caucasian female presented to an urgent care
center for abdominal cramping thought to be secondary to constipation.
A urine pregnancy test was performed due to irregular menstruation
history. Although the patient denied being pregnant, urine chorionic
gonadotrophic hormone testing was positive with physical examination
suggesting 32 - 34 weeks of gestation. The patient was a professional
skydiving photographer with 100 logged jumps from the start of her
pregnancy (by estimated gestational age calculation). She stated irregu-
lar vaginal bleeding every 4 - 6 weeks throughout the time of pregnancy,
which she interpreted as her menstruation. Her abdominal discomforts
were diagnosed as active labor, and she progressed to preterm delivery
at 34 weeks (gestational age assigned to the newborn at delivery based
on neonatal assessment). Port-wine-stained amniotic fluid was noted
at the time of spontancous membrane rupture suspicious for chronic
abruption. The patient was Rh negative and found to possess anti-D
antibody, confirming Rh sensitization. Placental histology revealed a
placental mass of 438 g, retroplacental adherent fibrin deposition with
placental parenchymal compression. A 40% parenchymal infarct was
present. Skydiving while pregnant poses several risks to the mater-
nal-fetal unit. Rapid deceleration from parachute canopy deployment
and/or repeated impact from landing(s) may lead to placental abrup-
tion (acute or chronic). This can result in Rh-isoimmunization in the
susceptible patient, and preterm birth. In cases of massive or repeated
abruption events, fetal death may be a potential outcome. Beyond the
rarity and novel nature of habitual skydiving while pregnant, this case
underscores the need for increased access to contraceptive agents, espe-
cially for those persons with physical risk-taking behaviors.
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Introduction

The actual effects/risks of skydiving while pregnant is not
known but may include hypoxia from low oxygen saturation
at high altitudes, mechanical forces during canopy opening or
landing, and extremity fractures from ground impact [1]. In
worst cases, a fatality may occur, usually from landing errors
or fast canopies/intentional fast landing [2]. We present a rare
case of suspected chronic placental abruption with associated
Rh-isoimmunization occurring in a primigravida who logged
100 skydives while unaware of her pregnancy, culminating in
preterm birth at 32 weeks.

Case Report

A 20-year-old Caucasian female presented to an urgent care
center for abdominal cramping thought to be secondary to con-
stipation (Fig. 1). Medical, family, and psychosocial history are
non-contributory. She reported irregular monthly vaginal bleed-
ing with an unsure last menstrual period. The patient was a pro-
fessional skydiving photographer with 100 logged jumps from
the start of her pregnancy (by estimated gestational age calcula-
tion) (Fig. 1). Although the patient was seen by her gynecolo-
gist 1 year prior, effective contraception was not addressed at
that time. At the urgent care center, a urine pregnancy test was
collected; it was positive. The patient, a primigravida, was una-
ware of her pregnancy. Fundal height on physical examination
was 32 - 34 weeks, and fetal cardiac activity was confirmed by
handheld Doppler device. Her cervical examination was 2 cm
dilation, 90% effacement, 0 station with an intact amniotic sac.
She was transferred to our hospital for pregnancy evaluation and
labor assessment. Upon arrival to the maternity unit, she was
found to be 6cm dilated, 100% effaced, and +1 station (Fig. 1).
Bedside ultrasound provided an estimated gestational age of 32
weeks, with normal amniotic fluid. The fetus was in a cephalic
presentation. Spontaneous amniorrhexis occurred immediately
prior to fetal delivery, revealing port-wine-stained fluid. The pa-
tient quickly progressed to a spontaneous vaginal birth of a vi-
able male with birthweight 2,340 g and Apgar’s of 7 (1 min) and
9 (5 min). The patient was not a smoker, was non-hypertensive,
and a urine screen for illicit drugs was negative.

Umbilical arterial cord gas revealed a pH of 7.27 and base
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Figure 1. Patient’s history and obstetrical care timeline. FHTs: fetal heart tones; Ig: immunoglobulin.

excess of -4. The patient’s blood type was O, Rh negative.
Anti-D antibody was detected in the maternal serum at a titer
of 1:16 (Fig. 1). The patient’s fibrinogen was normal, and her
admission hematocrit was 28%. Maternal serum Kleihauer-
Betke (KB) test was negative for fetal cells. Placental histol-
ogy revealed a placental mass of 438 g, retroplacental adherent
fibrin deposition with placental parenchymal compression. A
40% parenchymal infarct was present. We acknowledge that
this patient may have become Rh sensitized by other factors
as well, including the gestational age of the pregnancy. How-
ever, the patient’s 100 logged skydives is the most impactful
clinical risk factor for isoimmunization. The patient’s clinical
history of episodic vaginal bleeding throughout her gestation,
identification of port-wine-stained amniotic fluid, presenting
preterm labor and delivery, and the placental histology support
a clinical diagnosis of chronic abruption (Fig. 1).

A dose of betamethasone was administered intramuscu-
larly for fetal lung maturity augmentation, and intravenous
magnesium sulfate was begun for fetal neuroprotection upon
the patient’s transfer to the maternity unit.

The patient repeatedly verbalized to hospital staff that
she was unaware of her pregnancy status. Although initially
shocked by the pregnancy diagnosis and labor process, she
expressed happiness and relief that the child was healthy and
stable. Social work (case management) was involved in the
postpartum care and discharge planning. The mother-child pair
was discharged home without incident on the second postpar-
tum day. The importance of future, early prenatal care due to
her Rh-isoimmunization status was communicated to the pa-
tient on multiple occasions. She declined initiation of contra-
ception at the time of hospital discharge.

Discussion

This case report is the first to describe Rh-isoimmunization in

a primigravida likely associated with repeated skydiving (more
than 100 documented jumps) while pregnant. The American
College of Obstetricians and Gynecologists (ACOG) lists sky-
diving as an activity to avoid while pregnant [3]. Not unexpect-
edly, the medical literature is void of publications in this area.
We conducted a literature search using the terms “skydive”,
“parachute”, and “skydive and pregnancy” and found only one
publication. This 2014 publication was an international retro-
spective anonymous online questionnaire on skydivers’ epide-
miology, experience, and pregnancy-related information [1].
This online link was sent out to the International Parachuting
Commission (FAI/IPC) and national parachuting federations
directly. Additionally, the study was posted in online discus-
sion forums on skydiving and pregnancy. Fifty-seven parous
female skydivers responded and completed the questionnaire,
between September and November 2010. The questionnaire
was answered from world-wide IP addresses. The survey re-
sults showed that the majority of skydivers continued the ac-
tivity while pregnant, and did try to reduce the risk of inju-
ries as much as possible (restricted skydiving activity to “blue
skies” (n = 14), use of “slower parachutes” (n = 9), “taking it
easier” (n = 6), employing “special aircraft exit” (n = 1), use
of additional “special packing” (n = 1) or “team jumps only”
(n = 1), and/or jumping under “no wind” conditions (n = 7)).
This indicates an active decision to continue skydiving during
pregnancy, despite the potential risks and the lack of research
in this area. Eight participants described pregnancy-related
problems: three had hypertension, two diabetes, one preterm
labor, one preeclampsia, and one placenta previa. Although the
authors included a question on pregnancy complications, no
details of adverse pregnancy outcomes or information on the
child’s development was ascertained, due to possible partici-
pation bias with that reporting.

The actual risks of skydiving while pregnant are not
known. However, potential sources of maternal morbidity in-
clude low oxygen saturation at high altitudes, mechanical forc-
es during canopy opening or landing, and extremity fractures
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from ground impact [1]. According to Parks College Parachute
Research Group, canopy opening shock forces range from be-
tween 3 and 6 g (gravity unit) and have also documented hard
openings of 9 to 12 g [4]. As described by Ebner et al, a motor
vehicle accident at 30 km/h into a concrete wall with a 50-cm
crumple zone decelerates at 7 g [1]. These forces are more than
capable of resulting in placental abruption due to force trans-
mission to the uterus.

We acknowledge that this patient may have become Rh
sensitized by other factors as well, including the gestational
age of the pregnancy. However, the patient’s 100 logged sky-
dives is the most impactful clinical risk factor for isoimmuniza-
tion. The patient’s clinical history of episodic vaginal bleeding
throughout her gestation, identification of port-wine-stained
amniotic fluid, presenting preterm labor and delivery, and
the placental histology support a clinical diagnosis of chronic
abruption. Although the anti-D antibody titer was found to be
1:16, we cannot speculate whether that was peak titer or not, or
when the actual sensitization first occurred. The patient’s KB
test was negative for fetal cells. The patient’s KB test was nega-
tive. This favors our clinical deductions that this was a chronic
process rather than an acute fetal-maternal hemorrhage. Addi-
tionally, prior publications have documented similar negative
KB tests (no evidence of fetal-maternal blood transfer) despite
the clinical diagnosis of abruption. This is due to the low sensi-
tivity of the test as it has been reported to require 5 mL or more
of fetal bleed into the maternal circulation for a positive result
whereas only 0.01 to 0.05 mL of fetal-maternal bleed has been
estimated to result in maternal sensitization [5]. The patient
was informed of the clinical significance of this finding and
the clinical implication for future pregnancies and the possible
risk of erythroblastosis fetalis with a susceptible fetus. Ebner
et al summarized the significance of this case report within
their publication: “As a medical professional, the recommen-
dation ‘don’t jump during pregnancy’ is undoubtedly the safest
approach for mother and child” [1].

Beyond the rarity and novel nature of habitual skydiving
while pregnant, this case underscores the need for increased
access to contraceptive agents, especially for those persons
with physical risk-taking behaviors. The ACOG has supported
over-the-counter access to hormonal contraception without
age restrictions [6]. While the Food and Drug Administration
(FDA) is considering approving the United States’ first over-
the-counter, progestin-only oral contraceptive pill [7], wider
access to all forms of contraception, especially in the current
post Roe V. Wade climate, would allow reproductive age wom-
en more precautions against unplanned pregnancies.

Learning points

Although the ACOG lists the activity as one to avoid in preg-
nancy, women may underestimate potential complications
from the event and may continue to skydive while pregnant
or may do so inadvertently if unaware of their pregnancy. Ad-
dressing potential obstetrical risks of extreme physical activi-
ties and/or sports should be done with all reproductive-age fe-
males prior to any incidental pregnancies, especially if reliable
birth control is not in use. The offering of effective contra-
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ception in appropriate reproductive age women not currently
seeking conception, as well as increased access to contracep-
tion, should be advocated. Ascertaining high-risk behavior
(sexual or physical) in reproductive-age women and providing
appropriate risk-reduction strategies should be encouraged by
obstetricians-gynecologists during routine office visits.
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