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Blood flow detection in an Eastern chicken turtle (Deirochelys
reticularia reticularia) oviductal egg
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Abstract

A gravid, previously-injured, female, wild Eastern chicken turtle (Deirochelys
reticularia reticularia) was treated by the North Carolina State University College of
Veterinary Medicine Turtle Rescue Team for prolonged anorexia and possible dystocia.
Medical management included successful induction of oviposition with oxytocin.
Radiographs and ultrasonography were used to confirm the presence of eggs within the
oviducts prior to oxytocin therapy. Ultrasonography revealed Doppler blood flow within
at least one egg and the presence of a developing embryo. It is hypothesized that these
findings may be unique to Eastern chicken turtles. This case demonstrated that case
management may be complicated by a patient’s medical history and also unique life-
history traits.
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Introduction
One of the many unique natural history
traits of chelonians is preovipositional
embryonic arrest (Williamson et al.,
2017). All turtles and tortoises display
this trait, and in freshwater and marine
species, arrest occurs at the mid or late
gastrula stage (Ewert, 1985; Miller,
1985). The Eastern chicken turtle
(Deirochelys reticularia reticularia)
possesses unique reproductive strategies
in contrast to other species, including a
late-summer through late-winter egg-
laying period (Gibbons, 1969; Gibbons
and Greene, 1978; Jackson, 1988),
prolonged egg retention in the oviduct
(Cagle and Tihen, 1948; Congdon et al.,
1983a; Buhlmann et al., 1995), limited
food intake during periods of egg laying
(Jackson, 1988), and an extended
embryonic diapause after oviposition
(Ewert, 1985; Jackson, 1988; Buhlmann,
1998). Recent work has found that at a
maximum age of 21 years, the chicken
turtle is the shortest lived of all
chelonians (Congdon et al., 2022).
Retained eggs in the oviducts can lead
to grievous complications in turtles,
including hind-limb paresis/paralysis,
salpingitis, coelomitis, bladder rupture,
and death (Glassford and Brown, 1977;
Rosskopf and Woelrpel, 1983; Minter et
al., 2010; Mans and Sladky, 2012). As
a clinician, the decision to medically-
induce ovoposition is based upon several
factors, including medical history,
species, and time of year. Most
freshwater turtle species do not retain
shelled eggs for more than a few months
under natural conditions (Behler and
King, 1979; Buhlmann et al,

1995). The clinician’s decision to
medically-induce ovoposition may be
complicated by unique life-history traits
of certain species, such as the Eastern
chicken turtle. While published reports
have highlighted the Eastern chicken
turtle’s ability to retain eggs over winter
in laboratory and natural settings, the
authors are unaware of a published
report on the treatment of prolonged egg
retention in an injured Eastern chicken
turtle or of the wuse of Doppler
ultrasonography to assess blood flow in
oviductal eggs.

Methods

On February 10, 2003, an adult wild
female Eastern chicken turtle was
evaluated by the North Carolina State
University College of Veterinary
Medicine (NC State-CVM) Turtle
Rescue Team (TRT) for prolonged
anorexia  of  approximately 160
days. The turtle had been struck by a
motor vehicle the previous fall and
sustained a vehicular-induced forelimb
amputation and multiple carapacial
fractures. It was initially treated by a
rehabilitator in Wilmington, NC, where
Betadine® solution (Applicaire, Inc.,
Meriden, CT) and Triple Antibiotic
Ointment® (Major Pharmaceuticals,
Livonia, MO) were applied to the
wounds that were allowed to heal by
second intention. Initial evaluation by
the TRT showed the turtle to be bright,
alert, responsive (BAR), and in good
body condition. At least four eggs were
palpated via the prefemoral fossae.
Radiographs revealed the presence of 13

eggs (Fig. 1).
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Figure 1: Dorsoventral radiograph. Thirteen well-formed eggs are noted in this adult female chicken

turtle (Deirochelys reticularia reticularia).

Follow-up ultrasonography was
performed and no eggs were found in the
urinary bladder (Fig. 2A). Doppler
blood flow was observed within at least
one egg (Fig. 2B-C), and a developing
embryo could be visualized within one
egg (Fig. 2D).

Initially, 10 1U/ kg oxytocin (Oxoject,
20 IU/mL, IVX Animal Health Inc., St.
Joseph, MO) was administered IM, with
two additional doses administered 1.5
and 4 hours after the initial dose.
Approximately 1.5 hours after the initial
oxytocin dose, 100 mg/kg of calcium
gluconate (calcium gluconate injection
solution, 94 mg/ml, APP
Pharmaceuticals LLC., Schaumberg, IL)

was administered IM. The turtle was
monitored continuously for egg-laying
activity. Six hours after the first
oxytocin dose was administered, 12 eggs
were laid within a one-hour interval.
The turtle was returned to water 22 hours
later, and the 13th egg was found within
2 hours. Due to the turtle’s continued
anorexia, 0.1 ml/kg Vitamin B complex
(Vitamin B complex, Sparhawk Lab
Inc., Lenexa, KS) was administered
subcutaneously, and the turtle was
assist-fed. The turtle remained BAR,
continued to wurinate and defecate
normally, and was returned to the
rehabilitator 3 weeks later.
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Figure 2: Ultrasonographic images, mature female chicken turtle (Deirochelys reticularia
reticularia). A. One of 13 eggs visible in the oviduct contains a hyperechoic rim. B. Doppler
blood flow is observed within an egg. C. Velocity of blood flow within the egg is monitored.
D. Image of embryo is visualized within the egg.

The eggs were placed in a plastic
container filled with approximately 15
cm (6 inches) of coconut fiber soil and
fully covered with an additional 12-15
cm (4-6 inches) of soil. The container
was covered with a corresponding lid
with holes to ensure oxygen circulation.
The egg container was kept in an
incubator repurposed from a refurbished
refrigerator. The incubator was kept
around 29 degrees C (85 degrees
Fahrenheit), and 130 days post
oviposition, one egg hatched. The
hatchling was monitored for 2.5 weeks
before being released in Wilmington,
NC close to where the mother was
found.

Discussion

Doppler blood flow and
ultrasonographic imaging

The authors are unaware of published
reports documenting Doppler blood flow
within egg(s) and visualization of
embryo(s) on ultrasonographic imaging
in chelonians. These unique findings
may suggest that embryonic
development within the chicken turtle’s
oviduct is more complex than originally
thought. In other chelonians, embryos
arrest in the oviduct after reaching the
gastrula stage. Arrest may be due to the
limited exchange of oxygen and other
resources between the mother and
embryo (Andrews and Mathies, 2000;
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Rafferty et al., 2013). Embryo
development continues after ovoposition
in response to environmental triggers,
such as normal oxygen levels and
temperature (Rafferty et al.,, 2013).
Blood flow within oviductal eggs may
contribute to the Eastern chicken turtle’s
unique ability to retain viable eggs for
prolonged periods of time.

Clinical complications of dystocia
While the authors acknowledge ex post
facto that intervention may not have
been warranted in this case due to the
Eastern chicken turtle’s life-history
traits, the decision to induce ovoposition
was based upon the turtle’s medical
history.  Injury, stress, and unideal
husbandry conditions (i.e. substrate,
temperature/humidity, and nutrition)
may predispose turtles to dystocia (Holt,
1979; Jackson, 1988; Lloyd, 1990;
Denardo, 2006; Minter et al., 2010). Itis
possible that if offered appropriate
conditions the turtle would have laid the
eggs on her own in time.

The turtle was injured during a critical
point in the nesting season (September).
Eastern chicken turtles frequently nest in
the late summer/autumn
(August/September) when resources are
limited in the wetlands; this time period
coincides with the Eastern chicken
turtle’s natural reduction in food intake
(Jackson, 1988; Buhlmann et al., 2009).
When autumnal temperatures drop
rapidly, Eastern chicken turtles may
delay nesting until brief warm periods
occur from October to January or
overwinter the eggs (Buhlmann, 1998;
Buhlmann et al., 2009). Most Eastern

chicken turtles that retain eggs in the
wild lay clutches from February through
mid-March (Buhlmann, 1998).

Oxytocin therapy
Oxytocin therapy stimulates oviductal
contractions and is a common treatment
for chelonians experiencing dystocia
(Glassford and Brown, 1977; Lloyd,
1990; Denardo, 2006; Minter et al.,
2010). One potential complication of
oxytocin therapy is retrograde passage
of ectopic egg(s) into the urinary bladder
(Holt, 1979; Thomas et al.,, 2002;
Wilkinson et al., 2004; Denardo, 2006;
Knotek et al., 2009; Minter et al., 2010).
Turtles possess a shared urethral
opening between the urodeum and
bladder. When an egg passes down the
oviduct to the urodeum, it may
retrograde through the shared urethral
opening into the wurinary bladder.
Prolonged presence of an egg(s) within
the urinary bladder may result in cystitis,
necessitating surgical or cytoscopic
removal as soon as possible (Thomas et
al., 2002; Wilkinson et al., 2004,
Denardo, 2006; Minter et al., 2010).
Oxytocin therapy is not the only
factor that may contribute to ectopic
eggs passing into the urinary bladder.
Trauma has been suggested as another
likely cause (Thomas et al., 2002,
Minter et al., 2010). Due to history of
trauma, an ultrasound of the turtle was
performed to confirm that ectopic eggs
were not present in the urinary bladder
prior to oxytocin therapy.
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Low hatching success rate

Low hatching success rate of the turtle’s
clutch may be due to a number of factors,
such as incidence of trauma,
compromised health, unfertilized eggs,
prolonged egg retention, and unideal
laboratory incubation methods.
Previous studies showed that clutches
retained overwinter have less hatching
success than clutches ovoposited
directly. The authors acknowledge ex
post facto that chicken turtles have
unique incubation conditions that should
be considered for hatch-rate success in
the laboratory. Eastern chicken turtle
embryos require a minimum 30-day
chilling period at 10°C (50°F) to 20°C
(68°F) (Buhlmann, 1998; Buhlmann et
al., 2009). In laboratory settings, poor
hatching success has been noted in
clutches that were collected in the
autumn and immediately incubated at
normal developmental temperatures
(Ewert, 1985; Jackson, 1988; Buhlmann
et al., 2009; Ewert et al., 2006). In
nature, chilling time varies depending on
whether eggs were laid in the previous
late-summer/fall or in the recent late-
winter. During the chilling period,
ovoposited embryos remain in diapause
until late-April when nest temperatures
are above the 25°C (77°F) needed for
development (Ewert, 1985; Buhlmann et
al., 2009). Hatching occurs in August-
September after an 80 to 100 day
incubation  period between 26°C
(78.8°F) and 29°C (84.2°F) (Buhlmann,
1998; Buhlmann et al., 2009).
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