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Hemiovanosalpingecomy
in a loggerhead sea
turtle (Caretta caretta)
F. B. NUTTER, D. D. LEE, M. A. STAMPER,
G. A. LEWBART, M. K. STOSKOPF

A SEXUALLY mature, female, loggerhead sea turtle (Caretta
caretta) nested on Bald Head Island, North Carolina, USA, on
August 1, 1997. Volunteers monitoring turtle nesting activ-
ity observed a segment of tubular organ with adherent ova
protruding from the animal's vent. The turtle had trauma-
tised the tissue and partially buried it during her nesting
attempts. Approximately 1-5 to 2 m of prolapsed oviduct was
precipitously severed and the turtle transported to a local vet-
erinarian. The severed tissue was frozen pending histopatho-
logical examination and a 5 cm section preserved in 10 per
cent neutral buffered formalin.

Initially, the turtle was treated supportively with intra-
venous fluids (5 per cent dextrose and lactated Ringer's solu-
tion). Blood loss was estimated to be 2 to 3 litres and the
packed cell volume (PCV) was 24 per cent (normal range 28
to 48 per cent, mean 35-4 per cent) (Lutz and Dunbar-Cooper
1987). The referring veterinarian debrided and closed the
stump of the oviduct then initiated antibiotic therapy with
5 mg/kg amikacin (Amiglyde-V; Fort Dodge Laboratories)
intramuscularly once, then 2-5 mg/kg intramuscularly every
72 hours. The turtle was transported to the North Carolina
Aquarium at Pine Knoll Shores for rehabilitation, but its con-
dition deteriorated over the following week.

On August 8, 1997, the turtle was referred to the College
of Veterinary Medicine at North Carolina State University.

Upon admission, the turtle weighed 118 5 kg, with a straight
carapace length of 98-9 cm and straight carapace width of
74-6 cm. External numbered identification tags were present
on the trailing edge of each front flipper, applied by the Bald
Head Island, North Carolina, turtle patrol during previous
nesting episodes.

Initial evaluation comprising a physical examination,
complete blood count and biochemical panel, showed 5 to 7
per cent dehydration, anaemia (PCV 19 per cent), and a small
amount of malodorous, haemorrhagic, mucoid discharge
from the cloaca. Dorsoventral radiographs of the caudal
coelom were non-diagnostic. Ultrasonographic examination
of the caudal coelom and cloaca showed numerous non-
shelled ova on both sides of the coelom, and a tubular soft-
tissue mass protruding caudally into the cloaca. Neither
oviduct was identified and there was no definitive evidence of
coelomic effusion. Cryohistology of the previously frozen
portion of severed organ confirmed that it was oviduct.

Anaesthesia was induced with an intravenous combina-
tion of 0 05 mg/kg medetomidine (Domitor; Pfizer) and
5 mg/kg ketamine (Ketaset; Fort Dodge Laboratories), and
maintained with sevoflurane (Ultane; Abbott Laboratories)
at 1.5 to 2-5 per cent via endotracheal intubation and
mechanical ventilation. A 16 gauge intravenous catheter was
placed in the cervical venous sinus and 3 litres of lactated
Ringer's solution administered during the course of the
procedure.

The turtle was placed in dorsal recumbency and prepared
for surgery. The coelom was initially entered through the left
flank because the amputated side was not correctly identified.
The left ovary and oviduct were explored and found intact.
Developing follicles were noted on the left ovary, and the left
oviduct was free of eggs.

After closure of the left incision, the coelom was
approached through the right flank with a similar curvilinear
incision following the cranial and medial borders of the crural
muscles along the plastron edge (Fig 1). Copious haemor-
rhagic mucoid fluid filling the coelom was sampled for aero-
bic and anaerobic cultures, and then removed by lavage with
warm physiological saline solution and suction. The entire
caudal extent of the coelomic cavity was inspected by palpa-
tion and visualisation. The proximal end of the severed right
oviduct was exteriorised and was necrotic for 10 cm proximal
to the point of severance. The distal stump of the oviduct,
which had been closed by the referring veterinarian, could not
be visualised and was identified only by palpation. The 8 cm
stump remained closed and everted into the cloaca.

The right ovary was active and contained numerous ova
in various stages of development. Several shelled eggs were
present in the proximal stump of the right oviduct. The tur-
tle was considered valuable genetic stock representing a
relatively small northern population of the species, and this
motivated efforts to preserve the intact side of the reproduc-
tive tract. A right hemiovariosalpingectomy was performed
due to concern about the potential risk of egg-induced
coelomitis if the right ovary was left in place and the irrepara-
ble right oviduct removed.

Mesosalpinx and associated vasculature were gathered
into segments and ligated with either 0 braided polyglactin
910 (Vicryl; Pittman-Moore) or an Auto Suture LDS-2 (US
Surgical) ligate-divide-staple instrument. The more vascular
mesovarium was ligated with 0 braided polyglactin 910.
Although the right ovary is anatomically close to the caudal
vena cava, the size of this turtle permitted relatively easy lig-
ation of the ovarian vessels. However, after ligation, several
ovarian vessels developed longitudinal tears which were then
closed with hemoclips (Atrauclips; Pilling). The peritoneum
was closed with 1 monofilament polybutester (Novafil;
Davis-Geck). The subsequent muscular and connective tis-
sue layers were closed with 0 monofilament polyglyconate
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FIG 1: Ventral view of the reproductive trad of a female loggerhead sea turtle (Caretta
carefta). The left reproductive tract illustrates the normal ovary and oviduct The right
reproductive tract illustrates the incision site, the proximal remnant of the severed oviduct
and the extent to which the ovary was exteriorised during hemiovariosalpingectomy

(Maxon; Davis-Geck), and the skin with 0 monofilamei
polybutester (Novafil; Davis-Geck) in interrupted crucial
sutures.

The medetomidine was antagonised with 025 mg/kg at
pamezole (Antisedan; Pfizer) intramuscularly, and the turt
recovered uneventfully in 37 minutes. At the end of anae.
thesia, the PCV was 13 per cent. Amikacin was continue(
intramuscularly, at 2-5 mg/kg every 72 hours pending cultui
results, and 0-8 mg/kg butorphanol (Tobugesic; Fort DodE
Laboratories) were administered intramuscularly every 2
hours for three days. The turtle was returned to a sea turt
rehabilitation facility on Topsail Island, North Carolina, o
August 9, 1997.

On August 13, 1997, the turtle passed a 3 cm diamet(
piece of necrotic tissue from the cloaca. She was anaesthetise
at the rehabilitation facility with medetomidine and ketamir
as previously described. Endoscopy of the cloaca showed th;
the sutures closing the distal stump of the oviduct were i
place and stable, but that tissue distal to the sutures was pa
tially necrotic. Laparascopy of the coelom showed residu"
blood and effusion but no evidence of fresh haemorrhage. N
further surgical intervention was pursued.

Cultures from August 8 yielded Clostridium difficile, s
5 mg/kg clindamycin (Cleocin phosphate; Pharmacia
Upjohn) was administered intramuscularly every 24 hours fi
14 days.
On October 8, 1997, PCV was 22 per cent and on Octob(

21, 1997, the PCV was 25 per cent. The surgical incisior
healed well, the skin sutures were removed, and a steri
125 kHz passive integrated transponder tag (Destron Fearini
was injected into the musculature of the left front flipper. TI
turtle was released on October 22, 1997, at the mouth of ti
Cape Fear River, North Carolina, USA.

Distal oviduct prolapse may occur more commonly i
chelonians than other reptiles, and appears to be associate
with a variety of conditions causing tenesmus, such as dy
tocia, gastrointestinal parasites or foreign bodies and enter
tis (Raiti 1995). This condition is commonly managed I
replacing prolapsed tissue per cloaca or via celiotomy, the
placing a temporary purse-string suture in the cloaca to pri
vent recurrence. Earlier excision of the prolapsed oviduct i
this case precluded conservative management.

Loggerhead sea turtles are listed as threatened under the
Endangered Species Act (United States Department of
Commerce 1997). Females reach maturity at approximately
30 years of age, with an estimated maximum lifespan in the
wild of 62 years (Frazer 1995). Nesting populations in the USA,

' concentrated along the south-east Atlantic coast, are the sec-
ond largest in the world (Frazer 1995). Aggregates occur at the
northern (North Carolina, South Carolina and Georgia) and
southern (central and southern Florida) ends of the south-
east Atlantic coast, and may represent separate demes (United
States Department of Commerce 1997). If these are distinct
populations, recent evidence suggests that the northern one
is in severe decline. Given this information, and the fact that
this animal had a proven reproductive history of four nests in
1992 and again 1994, and two nests in 1997, the effort was
made to preserve reproductive potential.

Transcoelomic egg migration, or the transfer of an ovum
from one ovary to the contralateral oviduct, has been
described, particularly in aquatic chelonians (Legler 1958,
Tinkle 1959, Mahmoud and Klicka 1975). It is hypothesised to
help maintain balance and buoyancy by redistributing weight.
If egg migration normally occurs in loggerhead sea turtles, this
animal may be compromised by an inability to redistribute
weight. The success of this effort, measured by reproductive
ability, was evaluated when the turtle was identified during a
subsequent nesting season. Although most adult female log-
gerheads will produce between three and five nests per year,
they do not usually nest in successive years, but have an aver-

nt age interseasonal nesting interval of two years (Frazer 1995).
te This animal was not resighted in 1998, but returned to the

Outer Banks of North Carolina in 1999. The turtle laid 142
i- eggs on June 9, 139 eggs on June 24, and a nest of unknown
le size on July 6, 1999 (loggerhead turtle mean clutch size = 1 12
s- (2) eggs; Miller 1997). Both nests of known size had a 77 per
d, cent hatch rate, which is within the normal range for the
re species (Miller 1997). Such reproductive success, with above
ge average clutch sizes and normal hatching rate, is especially
24 notable because the turtle had only one ovary and oviduct.
-le This case illustrates that even an animal with a compro-
in mised reproductive tract can make a substantial contribution

to species survival, and that alternatives to sterilisation or
er euthanasia should be considered in such instances.
~d
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mean (se) casesf
Health problem 100 cows Range

Clinical mastitis 34-7 (5.86) 14.2-66-1
Lameness 20 2 (7.28) 3-9-74-9
Milk fever 4.4 (1-30) 0-15-7
Ketosis/digestive upsets 0*7 (0.23) 0-1-6
Bloat 0.2 (0.09) 0-08
Hypomagnesaemia 0-07 (-) 0-07
Retained fetal membranes 3-0 (0.97) 0-4-10-6
Vulval discharge/endometritis 9.1 (3-82) 0-32-3
Abortion 1.3 (0.35) 0-3-6
Somatic cell counts (OO cells/ml) 245-9 (19.45) 172-386

Health status of dairy
herds in organic farming
R. F. WELLER, P. J. BOWLING
DURING the past few years, sales of organic products in the
UK have increased by 30 to 40 per cent per annum to meet
consumer demands for food from less intensive agricultural
systems. The simultaneous increase in the premium payable
for organic milk and the fall in the basic milk price has led to
many dairy farmers either converting or seriously contem-
plating changing from a conventional management system.
However, changing to organic farming has implications for
the management of the dairy herd as no long-acting
antibiotics are used during the dry period, and either all or

the majority of cases requiring treatment during lactation are

treated with alternatives to antibiotics. Krutzinna and others
(1996) reported mastitis as the main problem in German
organic dairy herds and Weller and Cooper (1996) found that
mastitis was the major concern of farmers in the UK during
the conversion from conventional to organic management.
Hovi (1998) also found that, for some herds, the withdrawal
of long-acting antibiotics led to an increase in the incidence
of mastitis during the dry period.

In a three-year, Ministry ofAgriculture, Fisheries and Food
(MAFF)-funded study from 1995 to 1998, 10 organic dairy
herds in England and Wales, including the Ty Gwyn herd at
the Institute of Grassland and Environmental Research,
Trawsgoed, were monitored to determine the overall health
status and record specific problems occurring on the
individual farms. The dairy farms were registered with an

approved organic certification body, for example the Soil
Association, UKROFS, and changed from conventional to
organic management during the 1991/96 period. The farms
met the standards required for organic production by imple-
menting a number of changes, including using legumes and
on-farm manures to replace purchased fertilisers as the main
nutrient sources for crop production, and feeding high-
forage diets based on grazed grass/white clover swards and
silage conserved primarily from grass/clover (red and white)
swards. Concentrate inputs per cow ranged between herds
from 0.5 to 1-5 tonnes with seaweed meal used as the main
mineral supplement. Other changes included the withdrawal
of long-acting antibiotics during the dry period and the
introduction, where appropriate, of alternative remedies such
as herbal treatments, and homoeopathy, for the treatment of
ailments. Priority was given to maintaining herd health and
good standards of welfare, with conventional medicines only
used for the more severe cases of ill health. The herds ranged
in size from 45 to 273 cows and, with the exception of one
herd, had an all the year round calving pattern. Winter
housing for the herds was either cubicle sheds on five farms

or straw-bedded yards on the other five farms. The average
milk yield for the individual herds ranged from 5000 to 6000
litres. The occurrence and treatment of all health problems
was recorded by the herdman/farmer, including treatments
by the visiting veterinary surgeon, and the data were collected
from the farms every three months. On five farms, the pre-
dominant breed of cattle was the Holstein-Friesian with a
small number of Ayrshire, Brown Swiss, Meuse-Rhine-Yssel
or Normande cows also kept. Cattle of other breeds were
either bought-in or semen was purchased to inseminate some
of the cows in the existing herd. The sole breed on the other
five farms was either the Holstein-Friesian (four farms) or
Ayrshire (one farm). The incidence of specific health
problems is shown in Table 1.

Large differences were recorded between farms in the
number of cases of clinical mastitis (Fig 1) and were similar
to the results reported for Swiss organic herds by Siarra and
Baumeler (1997). Although no long-acting antibiotics were
used on any of the farms and 56 per cent of the infected cows
were treated with alternative remedies, the mean incidence of
mastitis at 34-7 cases/100 cows (Table 1) was not significantly
different from the mean of 37-1 cases/100 cows recorded in
63 conventional herds (Esslemont and Spincer 1993). The
total number of cases reported on each farm included both
the lactating and dry periods. However, further analysis of the
data on the six farms which reported the number of cases sep-
arately for the two periods, showed that a significant num-
ber of cases of mastitis (mean 20- 1 per cent) occurred during
the dry period, with the differences between farms ranging
from 2-3 to 42-1 per cent.

Samples taken from cows with mastitis in the Ty Gwyn
herd at Trawsgoed showed Streptococcus uberis to be the main
pathogen. Studies with organic herds in both Denmark and
the UK have also shown S uberis to be the main pathogen in
cases of clinical mastitis (Vaarst and Enevoldsen 1997,
Hovi 1998). As shown in Fig 2, the incidence of mastitis was
higher when cows were housed in straw yards compared with
herds kept in cubicle sheds. Large differences were recorded
between farms in the treatment of cases of clinical mastitis,
with the number of cases treated using either homoeopathy
or other alternative remedies ranging from 0 to 100 per cent
with a mean of 56 per cent. On two farms there was a pro-
gressive increase during the three-year study in the number
of cows treated with alternative remedies. On these farms, the
number of cows treated with alternatives to antibiotics
increased from 14-6 to 92-9 per cent and from 14-3 to 69-2 per
cent, respectively.

Large differences were recorded between farms in the
somatic cell count of the bulk tank milk, with the lower
counts generally found in herds selling to Milk Marque whose
milk pricing structure includes a deduction for milk with a
cell count above 250,000 cells/ml. The cell counts of all the
herds was above the average cell count of 167,000 cells/ml
recorded in UK conventional dairy herds. High cell counts
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