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Case report
Κλινικό περιστατικό

ABSTRACT: This report describes two cases of feline hypertrophic osteopathy (HO) associated with congenital me-
gaesophagus (ME). The diagnosis was based upon case history, physical examination, radiography and laboratory 
investigations. The clinical signs of both cats included; regurgitation, weakness and reluctance to walk since birth. 
Physical examination revealed painful and thickened long bones, swollen joints, difficult flexion of all four limbs and 
normal urination, defecation, appetite as well as heart and respiratory rates. The abnormal laboratory findings were 
thrombocytosis, leukocytosis with lymphocytosis and monocytosis. Survey and contrast thoracic radiography showed 
generalizedesophageal dilatation. Radiography of appendicular skeleton revealed symmetrical and massive subperi-
osteal new bone formation of the affected long bones and pelvis. In conclusion, radiography of extremities is highly 
recommended for cats admitted with congenital ME and lameness to investigate the possibility of HO. Moreover, the 
HO should be listed duringthe differential diagnosis of thickened limbs in cats.
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INTRODUCTION

Congenital megaesophagus (ME) or esophageal 
hypomotility is a rare disease in cats affecting 

mostly Siamese cats (Hoenig et al., 1990). Acquired 
ME can be seen in all cat breeds. It is characterized by 
a decreased or absent esophageal motility. The most 
common clinical signs include; poor body condition, 
weight loss, regurgitation, changes in eating habits and 
difficulty in swallowing. Respiratory distress, aspira-
tion pneumonia, excessive salivation, halitosis, cough-
ing, nasal discharge and fever are the most common 
complications of ME (Forbes and Leishman, 1985).
Megaesophagus may be congenital, due to ill-devel-
oped signaling pathway of the esophagusor, acquired 
due to numerous causes(Hoenig et al., 1990).

Hypertrophic osteopathy (HO) is a diffuse periosteal 
proliferative disease particularly affecting the appendic-
ular long bones (Hime et al., 1972). Most of the reported 
cases of HO are secondary to pulmonary or abdominal 
neoplasms or inflammatory disease of unknown patho-
genesis (Rohr 2003; Johnson andLenz, 2011).

According to the available literature, several cases 
of feline HO have been reported over the years (1971-
2019) as a secondary to several disorders disease such 
as pulmonary, digestive and renal lesions as well as 
kidney, adrenal gland and injection siteneoplasms as 
shown in table (1). Moreover, four reports of idiopathic 
HO have been recorded (Table 1). The prognosis of HO 
in cats is poor as most of the recorded cases were died 
shortly afterwards (Richards, 1977; Gram et al., 1990) 

or euthanized at the owner’s request at the time of diag-
nosis (Carr, 1971; Roberg, 1977; de Melo et al., 2006; 
Guizelini et al., 2019). However, medical and surgical 
treatments were successful six months after their initi-
ation in few cases of HO (Becker et al., 1999; Grierson 
et al., 2003; Huang et al., 2010;Mills 2010).

In addition, HO has been previously reported in 
canine, equine, bovine, wild animals and human sec-
ondary tothoracic neoplasms, sarcoma of the urinary 
bladder, bacterialendocarditis and infection by Spiro-
cercalupior Dirofilariaimmitis (Brodey 1971; Ndiku-
were and Hill, 1989; Masegi et al., 1994; Mair et al., 
1996, Hassan et al., 2019).

Secondary HO is presented with lameness, long-
bone pain and symptoms from the primary thoracic 
or abdominal lesions. The diagnosis of such cases is 
based upon radiography that detects the primary le-
sions and hypertrophic changes of long bones (Nafe 
et al., 1981; Gram et al., 1990; Rohr, 2003). Comput-
ed tomography (Johnson and Lenz, 2011),Magnetic 
Resonance Imaging (Salguero et al., 2015) and histo-
pathology (Grierson et al., 2003;Salguero et al., 2015) 
have also been used in the diagnosis of HO in cats.

Nutritional and supportive treatment such as suit-
able fluid therapy and electrolyte correction accord-
ing to the abnormalities in laboratory test results were 
recommended for treatment of feline HO (Huang et 
al., 2010).

This study aims to presenttwo cases of feline con-
genital megaesophagus associated with HO.

Table 1. The primary lesions and prognosis of the recorded feline hypertrophic osteopathy
Primary lesion No of cases Outcome References
Pulmonary lesion One Euthanized at the time of diagnosis Carr (1971)
Pulmonary neoplasia One Died shortly afterwards Richards (1977)
Pulmonary neoplasia One Euthanized at the time of diagnosis Roberg (1977)
Renal papillary adenoma One Euthanized at the time of diagnosis Nafe et al. (1981)
Pulmonary carcinoma One Died shortly afterwards Gram et al. (1990)
Adrenocortical carcinoma One Recovered after 4 months of surgery Becker et al.(1999)
Pulmonary sarcoma One Recovered after 6 months of surgery Grierson et al. (2003)
Pulmonary lesion One Died shortly afterwards Rohr (2003)
Megaesophagus One Recovered after medical therapy Mills (2010)
Renal adenoma One Euthanized at the time of diagnosis Johnson and Lenz (2011)
Injection-site sarcoma One Euthanized at the time of diagnosis Salgüero et al. (2015)
Cardiacinterventricular
septal defect One Euthanized at the time of diagnosis De Sousa et al. (2019)

Idiopathic Seven 6 cats recovered after medical therapy 
and one died shortly afterwards Huang et al. (2010)

Idiopathic One Euthanized at the time of diagnosis De Melo et al. (2006)
Idiopathic One Euthanized at the time of diagnosis Ocarino et al. (2006)
Idiopathic One Euthanized at the time of diagnosis Guizelini et al. (2019)
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CASE HISTORY OF THE FIRST CAT
A 3-month-old female intact domestic shorthair 

kitten was admitted to the surgery clinic at Faculty of 
Veterinary Medicine, Cairo University, Egypt with a 
history of intermittent regurgitation since birth, stiff-
ness and weakness (Fig 1). The case history revealed 

that the kitten was an orphan stray animal and fed on 
cat milk until weaning at the age of 2 months. The 
appetite remained normal despite the intermittent re-
gurgitation and defecation and urination pattern was 
unremarkable.

Figure 1. (a) A 3-month-old female domestic shorthair kitten with megaesophagus and hypertrophic osteopathy showing poor body 
condition and slight thickening of both forearms. (b) The same cat at the age of 4 years showing marked thickening of the limbs.

The kitten had also dental malocclusion, chang-
es in eating habits, stiffness and poor conditionat 
the age of 3 months. A thorough physical examina-
tion was unremarkable.  Symptomatic and support-
ive therapeutic measures for presumed gastritis were 
initially performedin the form intravenous injections 
of Dextrose 5% solution as boluses (40 mL daily) 
and 0.3 mg/kgof metoclopramide(Primperan®,Sanofi 
Aventis) as anantiemetic drug twice daily for 3 days. 
Three months after initial presentation, the kitten with 
poor body condition was readmitted for intermittent 
regurgitation. Plain lateral thoracic radiography and 
positive contrast esophagography barium sulfate 
paste(E-Z- Paste® Barium sulphate esophageal cream 
(60% w/w), Bracco Diagnostics Inc., USA) dosed as 

5–10 mL oral bolusestogether with the previous case 
history confirmed severe generalized congenital me-
gaesophagus (Fig 2). The owner was advised to ad-
minister a liquid diet from an elevated position and 
hold the kitten in upright position after each meal. 
Over the following months, the general clinical status 
improved yet occasional regurgitation still occurred.

At the age of one year, the cat was re-admitted 
for investigation of weakness, thickening of all four 
limbs, reluctance to walk, stiffness in gait and occa-
sional regurgitation. Palpation of the long bones elic-
ited slight pain and showed hard thickening of the 
humerus, radius, ulna, femur, tibia and fibula. Flexion 
of all limbs was difficult, particularly the forelimbs.
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Figure 2. (a) Lateral plain and positive contrast (b) thoracic radiographs of the same cat in figure (1) showing severe esophageal dila-
tation (White arrows).

Figure 3. (a) Ventrodorsal radiographs of both forelimbs and hindlimbs (b) of the same cat in figure (1) showing marked periosteal 
proliferation particularly on the radius, ulna and femur bones.

Routine complete blood count (CBC) revealed 
thrombocytosis (915x103/ uL, referenceinterval [RI]: 
300-800 x103/uL), leukocytosis (25.3x103/ uL, RI: 
5.5-19.51x103/uL) with lymphocytosis (9.5x103/ uL, 
RI:1.5-7x103/uL) and monocytosis(1.3x103/ uL, RI: 
0.0-0.9x103/uL). Radiographic examinations of the 
appendicular skeleton showed extensive subperiosteal 
new bone proliferation suggesting HO. Radiographic 
changes included intense and symmetric formation of 
new subperiosteal bone through all diaphyses and me-
taphyses of the affected bones (Fig 3). The new bone 
formation had uniform opacity and a ‘palisading’ pat-

tern in some areas. The most affected bones were ra-
dius, ulna and femur in both limbs. Interestingly, the 
new bone formation was more clearly seen in fore 
limbs than hind limbs. Oral treatment with meloxi-
cam 0.1 mg q24h (Metacam; BoehringerIngelheim, 
Germany) was given for pain control.

The animal’s weight was 2 kg, 2.6 kg, 2.7 kg, 
2.2 kg and 2.5 kg at the age of 6, 12, 18, 30 and 48 
months, respectively. After puberty, the cat exhibited 
abnormal and scarce estrus cycle that lasted for 2-3 
days without any obvious signs. CBC was carried out 
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again at the age of 2.5 and 3 years and revealed the 
same previous abnormal findings.

Serum biochemistry tests including albumin, cre-
atinine, urea, alkaline phosphatase, alanine amino-
transferase, aspartate aminotransferase and g-glutam-
yltransferase tests revealed high urea level, 49 mg/dL 
(reference range 10-30 mg/dL) as the only abnormal-
ity. Serum creatinine was 0.9 mg/dL (reference range 
<1.6 mg/dL). Urinalysis was unremarkable with in-
active sediment.Until this writing(Four yearsafter the 
initial presentation), in periodic follow up examina-
tions, the cat remains in stable condition, presentin-
goccasional regurgitation episodes.

CASE HISTORY OF THE SECOND CAT
A one-year-old female intact domesticshorthair cat 

was admitted with a history of intermittent regurgi-
tation, thickened limbs, weakness and reluctance to 
walk. Physical examination was unremarkable. Pal-
pation of the limbs showed hard thickening of all four 

limbs with slight pain. Plain lateral thoracic radiog-
raphy and positive contrast esophagography (E-Z- 
Paste® Barium sulphate esophageal cream (60% w/w), 
Bracco Diagnostics Inc., USA) dosed as 5–10 mL oral 
bolusesrevealed dilated esophagus. Radiographic ex-
amination of all limbs showed periosteal proliferation 
in humeri, femurs and tibias (Fig 4). It was not known 
how long periosteal proliferation had been present 
prior to initial presentation. Feline hypertrophic os-
teopathy associated with congenital megaesophagus 
was confirmed. The owner was advised to feed the cat 
5-6 times daily small amounts of liquid diets(such as; 
beef/chicken broth, baby cereals, blend soft cat food 
with brothor commercial feline liquid diets) from a 
high positionthat resulted in marked improvement in 
the regurgitation episodes.

The owners of both cases refused any surgical 
treatment (Percutaneous endoscopic gastrostomy tube 
placement or esophagectomy) for megaesophagus 
and we could not follow up the second case.

Figure 4. (a) Latero-medial radiographs of a one-year-old female domestic shorthair cat showing marked periosteal pro-
liferation in humerus, radius and ulna in the forelimb as well as femur and tibia in hindlimb (b).

DISCUSSION
Hypertrophic osteopathy also known as Marie’s 

disease is a rare disease of uncertain pathogenesis 
in cats (Langley-Hobbs, 2012). Several suggestions 
have been mentioned such as periosteal irritation by 
circulating toxins originated from the primary disease, 
disturbance in peripheral blood flow to the limbs, neu-
rogenic stimuli, vagal and intercostal nerves stimu-
lations, distal vascular production of platelet-derived 

growth factor and vascular endothelial growth factor 
(Richards, 1977; Gram et al., 1990; Salguero et al., 
2015). In our recorded cases, the pathogenesis of HO 
development due to ME was not determined; howev-
er, one or more of the aforementioned theories could 
have contributed. The increase of blood flow to the 
limbs is one of the most important factors responsi-
ble for development of bone lesions. According to 
the neuron theory, ME may stimulate the vagus nerve 
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and increase the peripheral blood flow with less tissue 
oxygen stimulating periosteal proliferation (Roberg, 
1977; de Melo et al., 2006; Huang et al., 2010). In 
addition, we couldn’t exclude the possibility of simul-
taneous independent occurrence of idiopathic HO and 
congenital ME in the recorded cases.  Both idiopathic 
HO and HO secondary to ME were previously report-
ed in cats as shown in table (1). We recommend fur-
ther studies to identify the exact association between 
HO and ME in cats. 

The recorded cases in this report were youngadult 
female cats. No age, breed or sex predisposition has 
been reported in literature so far (Huang et al., 2010).

The weakness, poor body condition and reluctance 
to walk were attributed to deficient nutrition as a result 
of the intermittent regurgitation. Moreover, the pain, 
difficult flexion, enlarged joints and hard thickening 
of all four limbs could be attributed to the massive 
subperiosteal new bone proliferation. Regurgitation is 
the most common clinical sign noted with ME. Fre-
quency and timing of regurgitation after feeding may 
vary considerably.The hematological abnormalities 
presented by the cats were compatible with those re-
ported in the literature (Ocarino et al., 2006; Salgüero 

et al., 2015). 

Medical treatment of ME includes small, frequent 
meals from an upright position in order to facilitate 
passage of the food through the esophagus into the 
stomach. The decrease in the frequency of regurgita-
tion in our recorded cases could be attributed to the 
improvement of esophageal function with age due to 
maturation of the esophageal neuromuscular system 
after the first year of age. Similar findings were re-
corded in dogs (Brodey, 1971).

Resolution of the HO after surgical removal of 
the primary lesion has been reported in several stud-
ies (Becker et al., 1999; Grierson et al., 2003; Mills, 
2010). Although medical treatment of ME decreased 
regurgitation episodes in both recorded cases, it did 
not improve HO. This may be due to severity of both 
cases and the absence of complete resolution of ME 
in both cats. 
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