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Clostridium tertium Infection in a Moluccan Cockatoo
(Cacatua moluccensis) with Megacolon

Laurie Hess, DVM, Tracy Bartick, DVM, and Heidi Hoefer, DVM

Abstract: A 4-year-old Moluccan cockatoo (Cacatua moluccensis) was examined because of
lethargy and a necrotic wound on the lateral base of the tail. Over the previous 2 years, the bird
had chronic diarthea and was treated with long-term antibiotics. A contrast radiographic study
demonstrated slow gastrointestinal transit time and a large filling defect in the caudal abdomen.
Clostridium tertium, a bacterium rarely found in psittacine birds, was isolated on bacterial culture
of a fecal sample. Despite wound debridement and parenteral antibiotic treatment, the bird died. At
necropsy, the colon was severely dilated. Histopathologic examination revealed diffuse, severe lym-
phoplasmacytic inflammation of the colon and massive ulceration and bacterial colonization of the

pygostyle.
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Introduction

Clostridia are part of the autochthonous enteric
flora in raptors and also can be found in birds with
well-developed ceca (Galliformes and Anserifor-
mes). However, in birds that lack ceca, including
Psittaciformes, clostridia are not usually present in
the intestines.'* After colonizing in the gastrointes-
tinal tract, clostridia can produce potent bacterial
exotoxins that cause gastrointestinal signs.! Clos-
tridial enteritis is well documented in domestic
poultry, waterfowl, and gamebirds but is less fre-
quently reported in psittacine birds.!-”7 Diseases of
the colon are uncommon in birds, and none have
been reported in association with clostridial infec-
tion. Undocumented colonic lesions have been seen
infrequently in psittacine birds with Clostridium
perfringens infection (B. Ritchie, DVM, PhD, per-
sonal communication, 1997).

One rarely reported species of Clostridium is
Clostridium tertium, a non-toxin-producing, pre-
dominantly anaerobic, partially aerotolerant bacte-
rium.?-'3 Clostridium tertium has been isolated from
the intestinal contents of broiler chicks,!* but it has
not been cultured from the cloaca of clinically nor-
mal psittacine birds.'” In humans, C. tertium causes
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septicemia and abscess formation, particularly in
neutropenic cancer patients receiving chemothera-
py.8,10—13,l6—l9

In this report we describe a Moluccan cockatoo
(Cacatua moluccensis) with megacolon and chronic
diarrhea. Clostridium tertium was isolated on bac-
terial culture of a fecal sample.

Case Report

A 4-year-old Moluccan cockatoo was examined
because of a 1-day history of lethargy and an ul-
cerated wound at the base of the tail. There was no
known history of trauma or self-mutilation. Over
the previous 2 years, the bird had been treated in-
termittently for chronic diarrhea with tylosin (dos-
age unknown) (Tylan, Elanco, Indianapolis, IN,
USA).

On physical examination, a 3 X 3-cm, hemor-
rhagic, necrotic wound extended from the bird’s left
flank to its left lateral pygostyle. The left flank was
swollen and palpably firm. The bird appeared weak,
pale, and slightly thin. It was tachypneic at rest and
became dyspneic with handling. The bird had pro-
fuse, watery, green, fetid diarrhea.

A blood sample was collected for a complete
blood count (CBC), plasma biochemical analysis,
plasma protein electrophoresis, chlamydial elemen-
tary body agglutination testing, and measurement of
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Figure 1. (A) Right lateral survey radiograph of a Moluccan cockatoo with chronic diarrhea. A large, gas-filled
structure (arrows) is visible in the caudal abdomen. Contrast studies revealed this structure to be a dilated colon. (B)
Ventrodorsal survey radiograph of bird described in Figure 1A. Arrows point to the dilated colon.

the packed cell volume (PCV) and blood lead con-
centration. A fecal sample was submitted for
Gram’s, trichrome, and acid-fast staining and an-
aerobic and aerobic bacterial culture and sensitivity
testing. Survey radiographs of the body were taken,
and a barium gastrointestinal study was performed.

Supportive treatment was begun with lactated
Ringer’s solution (15 ml subcutaneously [SC] q12h)
and iron dextran (0.1 ml intramuscularly [IM]
once). Enrofloxacin (Baytril, Bayer, Shawnee Mis-
sion, KS, USA) (15 mg/kg IM q12h), calcium eth-
ylenediaminetetraacetic acid (EDTA) (Calcium di-
sodium versenate, 3M Pharmaceuticals, Northridge,
CA, USA) (30 mg/kg SC q12h), and metronidazole
(Flagyl, Rhone-Poulenc Rorer, Jose Ma Rico, Mex-
ico) (10 mg/kg per os [PO] q12h) were also admin-
istered. The tail wound was cleaned, debrided, and
bandaged with Biodres (DVM Pharmaceuticals, Mi-
ami, Fla, USA).

The CBC results revealed that the bird had pro-
found, nonregenerative anemia (PCV 10%, refer-
ence range 38-48%>°) and monocytosis (42%, ref-
erence range 0—1%?2°). Results of the plasma protein
electrophoresis revealed slight hypoalbuminemia
(1.27 g/dl, reference range 1.8-3.1 g/d1*°) and mild
polyclonal gammopathy (0.90 g/dl, reference range
0.21-0.65 g/d1*). Results of all other blood tests
were within reference ranges. Scattered, safety pin-
shaped clostridial bacteria were seen on the Gram’s
stain of the feces. Anaerobic fecal culture yielded
C. tertium, but a sensitivity test was not done. On

survey radiographs, a dilated proventriculus and a
large, circular to oval, gas-filled, caudal abdominal
structure were visible (Figs. 1A, B). Results of the
contrast study revealed a filling defect in the caudal
abdomen and an extremely slow gastrointestinal
transit time, with barium remaining in the intestines
20 hours after it was administered.

Treatment with fluids, calcium EDTA, and anti-
biotics was continued for 4 days. On daily rechecks,
the PCV increased only to 12-13%. The cockatoo
was more alert, but the diarrhea continued. The
owner elected to continue therapy at home with cip-
rofloxacin (Ciprofloxin hydrochloride, Bayer, West
Haven, CT, USA) (15 mg/kg PO ql2h) and daily
bandage changes.

Three days after discharge, the bird became pro-
foundly weak and recumbent and was returned to
the hospital. On examination, it was stuporous, de-
hydrated, bradypneic, laterally recumbent, and sei-
zuring. Malodorous, watery, green diarthea was
present. A blood sample was collected to measure
the PCV and blood glucose concentration. A cath-
eter was placed in the right medial metatarsal vein,
and lactated Ringer’s solution with 5% dextrose was
administered (16 ml intravenously [IV] q8h). Fluor-
oquinolone-associated seizure activity was suspect-
ed; thus, ciprofloxacin treatment was stopped. The
bird was treated with piperacillin (Pipracil, Lederle,
Carolina, Puerto Rico) (100 mg/kg IV q8h), and
chloramphenicol (Chloromycetin sodium succinate,
Parke-Davis, Morris Plains, NJ, USA) (50 mg/kg
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Figure 2. Alimentary tract from a Moluccan cockatoo with chronic diarrhea. The dilated colon is indicated by an
arrow. P = proventriculus/ventriculus; D = duodenum/pancreas; J = jejunum.

IM q12h). Diazepam (0.5 mg/kg IV once) was ad-
ministered to control seizure activity.

The bird remained anemic, with a PCV of 14%.
Blood glucose concentration was within the refer-
ence range. Despite treatment, the bird remained
semicomatose and laterally recumbent. The bird
died approximately 6 hours after it was readmitted
to the hospital.

Results of necropsy revealed a massively dilated,
thin-walled, fluid-filled colon, approximately 4 cm

in diameter (Fig. 2). An irregular, 3 X 3-cm wound
with necrotic edges was present at the left lateral
pygostyle. Several yellow foci of necrosis, 0.5 cm
in diameter, were observed in the pectoral muscles.

Histopathologic examination of the dilated colon
revealed diffuse, severe lymphoplasmacytic inflam-
mation (Fig. 3). Ulcerative, necrotizing dermatitis
of the pygostyle was present, with granulation tissue
and bacterial colonization. Other findings included
necrosis of the granular cell layer of the cerebellum,

Figure 3. Photomicrograph of the colon from the Moluccan cockatoo described in Figure 2. The lamina propria is
expanded by a dense population of lymphocytes and plasma cells. H & E stain. X200.



HESS ET AL—CLOSTRIDIUM INFECTION IN A COCKATOO 33

extensive cardiac myocyte degeneration, hetero-
philic splenitis, and pectoral muscle myositis. Sep-
sis secondary to the severe pygostyle infection was
postulated as the cause of death.

Discussion

Clostridia are gram-positive, spore-forming bac-
terial rods.®%?! Infectious spores are highly resistant
and can persist for years in the environment.? Clos-
tridia can colonize the gastrointestinal tract and
cause severe tissue damage by producing bacterial
exotoxins.! Factors that promote intestinal coloni-
zation of clostridia include reduced gastrointestinal
motility from chronic antibiotic use, insufficient di-
etary fiber, and viral infection, most notably by reo-
virus.'

Clinical signs of clostridial infection vary de-
pending on the infecting species of clostridia and
the affected avian species. Necrotic enteritis, caused
by C. perfringens, can cause anorexia, depression,
diarrhea, and death in chickens, turkeys, and, less
commonly, quail."?? This disease has been associ-
ated with dietary changes and damage to intestinal
mucosa, especially by coccidia.??> Necrotic mucosa
and pseudomembrane formation, the characteristic
lesions of necrotic enteritis, are usually confined to
the small intestine and cecum.'??

Ulcerative enteritis, or quail disease, is an acute
intestinal infection caused by Clostridium colinum.
It occurs in quail, grouse, turkeys, chickens, par-
tridges, pheasants, pigeons, robins, and, rarely, psit-
tacine birds.!3622-27 Affected birds may exhibit di-
arrhea, weakness, weight loss, and sudden death.
Characteristic lesions include focal, yellow, muco-
sal ulcerations with hemorrhagic borders in the
small intestine and cecum and necrosis of the liver
and spleen.'5622-27

Gangrenous dermatitis, or malignant edema, is
caused by colonization of damaged skin by Clos-
tridium septicum, Clostridium novyi, or C. perfrin-
gens. Characteristic lesions include feather loss,
edema, subcutaneous emphysema, and painful,
blue-black discoloration of skin and muscle. Af-
fected birds usually become toxemic and die acute-
ly.7:28.29

Botulism, or limberneck, occurs in waterfowl af-
ter ingesting food contaminated with toxins pro-
duced by Clostridium botulinum. The toxins from
this organism, which rarely directly colonizes the
gastrointestinal tract, ascend through enteric nerves
to the spinal cord. There they block production of
acetylcholine, leading to generalized flaccid paral-
ysis and death from respiratory paralysis. Often, no
gross lesions are seen at necropsy.'-3%!

Tetanus, caused by infection with Clostridium te-
tani, has been sporadically documented in birds.'
However, the validity of these reports is now ques-
tionable because birds have since been found to be
highly resistant to C. fetani infection.'

Clostridium tertium is rarely isolated in birds and
has only been reported in poultry.'* In the cockatoo
we describe, C. tertium was cultured from a fecal
sample. Clostridium sp. are not normal enteric flora
in psittacine birds because these birds lack ceca.'?4
However, for 2 years this cockatoo was treated re-
peatedly with tylosin at an unknown dosage. Chron-
ic antibiotic use has been implicated as a cause of
clostridial-associated diarrhea in humans.?'3!832 The
repeated treatment with tylosin possibly selected for
C. tertium in the cockatoo’s gastrointestinal tract,
which then led to chronic diarrhea.

The development of C. fertium septicemia in hu-
mans during antibiotic treatment emphasizes the im-
portance of antibiotic sensitivity testing in patients
infected with C. fertium. This organism has shown
resistance to many commonly used antibiotics, in-
cluding the beta-lactams and clindamycin.'"!>'¢ Un-
fortunately, sensitivity testing was not done in this
case.

A possible association has been made by B. Rit-
chie, DVM, PhD (personal communication, 1997)
between clostridial infection in birds and close con-
tact with dogs. The cockatoo we describe was kept
in contact with dogs. The canine gastrointestinal
tract, which normally contains Clostridium sp.,*?
may serve as a source for fecal-oral transmission
of clostridia to closely associated birds.

Clostridium tertium infection often develops in
immunocompromised, neutropenic humans.'2!3.16.19
Although this cockatoo was not heteropenic, under-
lying viral infection is impossible to eliminate as a
cause of immunocompromise because viral testing
was not done. This bird did have profound, nonre-
generative anemia and severe monocytosis. The
anemia may have been caused by chronic clostridial
infection, whereas the monocytosis may have re-
sulted from inflammation and necrosis of the py-
gostyle.

Interestingly, the gross and histologic alimentary
lesions were confined to the colon, with the small
intestine appearing normal. Colonic disease second-
ary to clostridial infection has been described in
rabbits, cats, and dogs, as well as in humans in-
fected with C. tertium and Clostridium diffi-
cile.3162133-35 Necrotizing enterocolitis has been re-
ported in ostriches (Struthio carmelus) infected by
C. difficile.’® However, pathologic lesions of the co-
lon are not well documented in birds, and no ref-
erences to megacolon could be found. According to
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R. Schmidt, DVM, PhD (personal communication,
1997), megacolon has been seen in birds that were
obstructed secondary to colonic neoplasia and in
those with proventricular dilatation and colonic gan-
glioneuritis. However, the colonic ganglia in the
cockatoo appeared normal. Birds affected with avi-
an viral serositis also have had megacolon (B. Rit-
chie, DVM, PhD, personal communication, 1997).
When megacolon developed in the course of this
bird’s disease is unclear. The bird may have had
megacolon and subsequently developed diarrhea
from colonic stasis and clostridial overgrowth.
However, megacolon could have developed from te-
nesmus caused by the chronic, clostridial-induced
diarrhea. Lymphoplasmacytic inflammation, but no
ulceration, was present in this bird’s severely dilated
colon. Although necrotic and ulcerative enteritis
caused by clostridia are characterized by small in-
testinal and cecal ulcers, neither condition has been
previously associated with colonic damage.!?223:25.26
Possibly, the cockatoo mutilated its pygostyle be-
cause of discomfort from the dilated colon. The ul-
cerated, necrotic wound on the pygostyle was not
cultured. However, the rod-shaped bacteria that col-
onized the wound were morphologically different
from the safety pin-shaped, spore-forming clostridia
isolated from the gastrointestinal tract.>® Bacterial
invasion of the ulcerated pygostyle, with necrosis
and inflammation of the spleen, cerebellum, and
heart, suggests that the cockatoo was septic. Sepsis
may have led to seizures and subsequent death. The
possible selection of antibiotic-resistant clostridia
and sepsis secondary to wound contamination em-
phasize the importance of routine diagnostic tests,
including Gram’s stains and bacterial culture and
sensitivity testing of appropriate samples.

Acknowledgments: We thank Robert Schmidt,
DVM, PhD, from Consolidated Veterinary Diag-
nostics, West Sacramento, CA, for his histopatho-
logic review of this case, and Branson Ritchie,
DVM, PhD, from the Department of Small Animal
Medicine, College of Veterinary Medicine, Univer-
sity of Georgia, for his information regarding avian
megacolon.

References

1. Gerlach H. Bacteria. In: Ritchie BW, Harrison GJ,
Harrison LR (eds). Avian medicine: principles and
applications. Lake Worth, FL: Wingers, 1994:949—
983.

2. Rupiper DJ. Hemorrhagic enteritis in a group of
great-billed parrots (Tanygnathus melalorynchos). J
Assoc Avian Vet 1993,7(4):209-211.

3. Kolmsteter C, Carpenter JW, Ernst S. What is your
diagnosis? J Avian Med Surg 1995;9(3):195-197.

4. O’Toole D, Mills K, Ellis R, et al. Clostridial enteritis
in red lories (Eos bornea). J Vet Diagn Invest 1993;
5:111-113.

5. Chalmers GA. An ulcerative enteritis of racing pi-
geons. Can Vet J 1990;31:645—-646.

6. Dhillon AS. An outbreak of enteritis in a psittacine
flock. Proc Annu Conf Assoc Avian Vet 1988:185-
188.

7. McOrist S, Reece RL. Clostridial enteritis in free-
living lorikeets (Trichglossus spp.). Avian Pathol
1992;21:503-507.

8. Oderdonk AB, Allen SD. Clostridium. /n: Murray PR
(ed). Manual of clinical microbiology. Washington,
DC: ASM Press, 1995:574-586.

9. Cato EP, George WL, Finegold SM. Clostridium. In:
Sneath PHA (ed). Bergey’s manual of systemic bac-
teriology. 8th ed. Baltimore, MD: Williams and Wil-
kins, 1986:1141-1200.

10. King BM, Ranek BA, Daugherty FD, et al. Clostrid-
ium tertium septicemia. N Engl J Med 1963;269(9):
467-469.

11. Thaler M, Gill V, Pizzo PA. Emergence of Clostrid-
ium tertium as a pathogen in neutropenic patients.
Am J Med 1986;81:596-600.

12. Valtonen M, Sivonen A, Elonen E. A cluster of seven
cases of Clostridium tertium septicemia in neutro-
penic patients. Eur J Clin Microbiol Infect Dis 1990;
1:40-42.

13. Speirs G, Warren RE, Ramplig A. Clostridium ter-
tium septicemia in patients with neutropenia. J Infect
Dis 1988;158(6):1336-1340.

1=+ Shane SM, Koetting DG, Harrington KS. The occur-
rence of Clostridium perfringens in the intestine of
chicks. Avian Dis 1984;28(4):1120-1124.

15. Bowman TA, Jacobson ER. Cloacal flora of clinically
normal psittacine birds. J Zoo Anim Med 1980;11(1):
81-85.

16. Coleman N, Speirs G, Khan J, et al. Neutropenic en-
terocolitis associated with Clostridium tertium. J Clin
Pathol 1993;46:180~183.

17. Gorbach SL, Thadepalli H. Isolation of clostridium
in human infections: evaluation of 114 cases. J Infect
Dis 1975;131S:S81-S85.

18. Alpern RJ, Dowell VR. Nonhistotoxic clostridial bac-
teremia. Am J Clin Pathol 1970;55:717-722.

19. Yates P, MacGowen AP, Potter M, et al. Clostridia
and neutropenic enterocolitis. Lancet 1988:185.

20. Altman RB, Clubb SL, Dorrestein GM, Quesenberry
K (eds). Appendix I. In: Avian medicine and surgery.
Philadelphia: WB Saunders, 1997:1005-1008.

21. Twedt DC. Clostridium perfringens-associated enter-
otoxicosis in dogs. In: Kirk RW, Bonagura JD (eds).
Current veterinary therapy XI. Philadelphia: WB
Saunders, 1992:602—-604.

22. Ficken MD. Necrotic enteritis. In: Calnek BW (ed).
Diseases of poultry. Ames, IA: Towa State University
Press, 1991:264-267.

23. Ficken MD. Gangrenous dermatitis. /n: Calnek BW
(ed). Diseases of poultry. Ames, IA: Iowa State Uni-
versity Press, 1991:268-270.



24.

25.

26.

27.

29.

30.

HESS ET AL—CLOSTRIDIUM INFECTION IN A COCKATOO 35

Berkhoff HA. Ulcerative enteritis (quail disease). In:
Calnek BW (ed). Diseases of poultry. Ames, IA:
Iowa State University Press, 1991:258-263.

Olsen GH. Common infectious and parasitic diseases
of quail and pheasants. Proc Annu Conf Assoc Avian
Vet 1993:146-150.

Kondo E Ulcerative enteritis in broiler chickens
caused by Clostridium colinum and in vitro activity
of 19 antimicrobial agents in tests on isolates. Poult
Sci 1988;67:1424-1430.

Berkhoff HA. Ulcerative enteritis—clostridial anti-
gens. Am J Vet Res 1975;36(4):584-585.
Winterfield RW, Berkhoff GA. Ulcerative enteritis in
robins. Avian Dis 1977;21(2):328-330.

Fowler NG. Clostridium septicum infection and an-
tibiotic treatment in broiler chickens. Vet Rec 1975:
14-15.

Jessup DA. Infectious diseases. In: Fowler ME (ed).
Zoo and wild animal medicine. Philadelphia: WB
Saunders, 1986:349-352.

31.

32.

33.

34.

35.

36.

Dohms JE. Botulism. In: Calnek BW (ed). Diseases
of poultry. Ames, IA: Jowa State University Press,
1991:271-276.

Bartlett JG, Chang TW, Gurwith M, et al. Antibiotic-
associated pseudomembranous colitis due to toxin-
producing clostridia. N Engl J Med 1978;298(10):
531-534.

Sherding RG. Diseases of the small bowel. In: Ettin-
ger SJ (ed). Textbook of veterinary internal medicine.
Philadelphia: WB Saunders, 1989:1323-1396.

Leib MS, Matz ME. Diseases of the large intestine.
In: Ettinger JE, Feldman EC (eds). Textbook of vet-
erinary internal medicine. Philadelphia: WB Saun-
ders, 1995:1231-1255.

Jenkins JR. Gastrointestinal diseases. In: Hillyer EV,
Quesenberry KE (eds). Ferrets, rabbits, and rodents.
Philadelphia: WB Saunders, 1997:176-188.

Frazier KS, Herron AJ, Hines ME, et al. Diagnosis
of enteritis and enterotoxemia due to Clostridium dif-
ficile in captive ostriches (Struthio camelus). J Vet
Diagn Invest 1993;5:623—-625.



	Article Contents
	p. 30
	p. 31
	p. 32
	p. 33
	p. 34
	p. 35

	Issue Table of Contents
	Journal of Avian Medicine and Surgery, Vol. 12, No. 1 (Mar., 1998)
	Front Matter
	Editorial [pp. 1-2]
	Letter to the Editor [p. 3-3]
	Review Article
	Applications of Protein Electrophoresis in Avian Diagnostics [pp. 4-10]

	Original Research
	Cloacotomy for Excision of Cloacal Papillomas in a Catalina Macaw [pp. 11-15]
	Comparison of Iohexol and Barium Sulfate as Gastrointestinal Contrast Media in Mid-Sized Psittacine Birds [pp. 16-20]
	Blood Volume Determination in Galahs (Eolophus roseicapillus) by Indocyanine Green Clearance [pp. 21-24]
	Evaluation of Two Lactobacillus acidophilus Formulations as Dietary Supplements in Neonatal Cockatiels (Nymphicus hollandicus) [pp. 25-29]

	Case Report
	Clostridium tertium Infection in a Moluccan Cockatoo (Cacatua moluccensis) with Megacolon [pp. 30-35]

	Special Report
	Quality Control Procedures for the Avian Practice Laboratory [pp. 36-40]

	What Is Your Diagnosis? [pp. 43-44]
	Selected Abstracts from the Literature [pp. 47-51]
	Book Review
	Review: untitled [p. 55-55]

	Back Matter



