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Case description
A 7-month-old intact female Maine Coon was referred 
for further evaluation of a 2-month history of severe 
regurgitations, involving both kibble and water, occur-
ring seconds to minutes after food intake (about twice a 
week to twice a day). Weight loss was reported over the 
previous 2 months. No improvement was noted after 
symptomatic treatment, including maropitant, cimeti-
dine and amoxicillin/clavulanic acid, or with gastro-
intestinal diet trials. The cat showed a normal appetite 
and water consumption, as well as a normal level of 
activity. Review of the patient’s medical history revealed 
chronic vomiting of undigested food and bile from the 
age of 3–5 months, and an episode of self-resolving 
acute vomiting (about three times a day, for 10 days), 

when it was 5 months old. No episode of regurgitation 
or vomiting was reported before the age of 3 months. 
The referring veterinarian had performed thoracic radio-
graphs, taken before and after oral administration  
of contrast medium mixed with canned food, which 
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Abstract
Case summary A 7-month-old intact female Maine Coon cat was presented with a 2-month history of regurgitations. 
Contrast radiographic and endoscopic examinations revealed a diffuse megaoesophagus secondary to a severe 
lower oesophageal stricture. An epiphrenic diverticulum was noted. Endoscopic balloon dilation was unsuccessful. 
Gastrotomy was thus performed in order to incise the oesophageal wall radially along the stricture site, and then to 
dilate the stricture. A diameter of 20 mm was reached. With the aim of preventing stricture recurrence, submucosal 
injections of triamcinolone acetonide were performed. An 18 Fr oesophagogastric feeding tube was placed and 
a left gastropexy was performed in order to exert some traction on the gastroesophageal junction, with the aim of 
reducing the oesophageal diverticulum. Twelve months postoperatively, clinical signs had completely resolved and 
follow-up radiographs revealed marked improvement of the oesophageal dilatation.
Relevance and novel information Lower oesophageal strictures should be considered when evaluating 
regurgitations or megaoesophagus in a kitten. Surgical mucosal radial incision is a therapeutic option in cases of 
lower oesophageal stricture refractory to balloon dilation, and can lead to a marked improvement of clinical signs 
and of the oesophagus diameter leading to clinical success.
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demonstrated a generalised oesophageal distension. As 
a significant amount of residual ingesta was observed in 
the oesophageal lumen several minutes after swallow-
ing, oesophageal motility was subjectively considered 
reduced (Figure 1). No evidence of aspiration pneumo-
nia was noted.

At the time of presentation, the cat was bright, alert and 
responsive, with a body weight of 2.5 kg and a body condi-
tion score of 2/9. Stunted growth was noted. The remain-
der of the physical examination was unremarkable.

Because of the previously mentioned loss of continu-
ity between the distal oesophagus and the stomach on 
contrast lateral thoracic radiographs, endoscopy was 
performed to evaluate the oesophagogastric mucosa and 
to investigate a potential distal oesophageal obstruction 
(eg, stricture or foreign body). After premedication with 
methadone (0.2 mg/kg [Comfortan; Dechra]) and dex-
medetomidine (5 µg/kg [Sedadex; Dechra]), general 
anaesthesia was induced by an intravenous injection  
of propofol and ketamine (1 mg/kg each [Propovet; 
Abbott] [Imalgene; Merial]), followed by endotracheal 
intubation for anaesthetic maintenance by isoflurane. 
The oesophagoscopy was performed using an 8.8 mm 
external diameter videogastroscope: a diffusely dilated 
oesophagus was noted, with oral to an annular luminal 
narrowing adjacent to the cardia. Only a 2.8 mm biopsy 
forceps could be passed through the stricture. A small 
distal oesophageal diverticulum was noted laterally to 
the narrowing, probably resulting from the food accu-
mulation in the distal oesophagus. In this context, endo-
scopic examination of the stomach was not possible. 
Taken together, these findings were consistent with a 
severe lower oesophageal stricture.

Attempts to pass an endoscopy-guided balloon dila-
tor entirely throughout the stricture were unsuccessful. 
Balloons were partially inserted into the stenotic canal 
and filled up to reach their maximum burst pressure, 
which was held for 120 s, and no significant improve-
ment of the stricture was noted (Figure 2). Therefore, the 
procedure was discontinued and another approach was 
decided.

The cat underwent coeliotomy for a transgastric retro-
grade approach of the gastroesophageal junction a few 
days after the endoscopic examination. After cranioven-
tral body gastrotomy, the stricture was visualised intralu-
minally throughout the cardia. Four radial full-thickness 
mucosal incisions were performed using an #11 scalpel 
blade; each incision was performed so as to reach only 
the submucosa, taking care not to breach the oesophageal 
wall. Incisions were approximately 1 cm in length. These 
allowed an initial progressive dilation, and further dila-
tion was obtained first with gentle finger manipulation 
(bougienage), and then using balloon dilators of increas-
ing sizes. The stricture diameter reached 20 mm after the 
last dilation. To reduce the risk of recurrence, four injec-
tions of triamcinolone acetonide (0.25 mg each [Kenacort; 
Bristol-Myers Squibb]) were performed during surgery 
in the submucosa within the site of the stricture. Two inci-
sional biopsies of the gastric fundus were performed at 
the time of gastrotomy to query underlying gastric dis-
ease, and histological analysis revealed no significant 
abnormality. After gastric closure, a left gastropexy was 
performed to exert traction on the distal oesophagus, 
with the aim of reducing the oesophageal diverticulum. 
An 18 Fr latex oesophagostomy feeding tube was placed 
to extend across the gastroesophageal junction and 

Figure 1 (a) Right lateral thoracic radiograph after contrast medium ingestion. Note the severe and diffuse oesophageal aeric 
dilatation indicating generalised megaoesophagus, as well as (b) the loss of continuity between the distal oesophagus and the 
stomach. Courtesy of Dr C Muller
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approximately 10 cm into the lumen of the stomach, to 
feed the patient while protecting oesophageal wounds, 
and keeping the stricture open and dilated. Overall 
anaesthesia and procedure durations were 140 and 
80 mins, respectively.

Postoperative analgesia (buprenorphine 20 µg/kg IV 
q8h [Bupaq; Virbac]) was administered for 3 days. 
Treatment including maropitant (1 mg/kg IV q24h 
[Cerenia; Zoétis]), pantoprazole (1 mg/kg IV q12h 
[Inipomp, Takeda]) and sucralfate (0.5 g PO q8h [Ulcar; 
Sanofi]) was started immediately after surgery. A nutri-
tional plan was prescribed, divided into four feedings a 
day of Recovery Liquid (Royal Canin) as a total of 150 ml 
a day through the oesophagostomy tube for 15 days. 
Recovery from surgery was otherwise uneventful. 
Follow-up endoscopy at 6 days postoperatively revealed 
no procedural complication (eg, mural necrosis and 
leakage) (Figure 3). The endoscope was passed easily 

through the cardia. Mucosal healing was judged to be 
satisfactory and the cat was discharged from hospital.

The patient was reported to be stable at home. The 
oesophagostomy feeding tube was removed after a 
period of 15 days, following which the cat appeared to 
be comfortable. The cat was able to eat wet and dry 
food without regurgitating, and is still doing so at the 
time of writing this report (12-month follow-up). As 
food-responsive gastropathy was suspected, a dietary 
change for a hydrolysed source of protein (Specific 
FDD HY; Dechra) was implemented. Marked weight 
gain (2 kg) was reported. Follow-up endoscopic exami-
nations were performed both 1 and 3 months after sur-
gery. No stricture was noted, and the oesophageal 
diverticulum was no longer noticeable. The endoscope 
was passed easily through the cardia at both time points 
(Figure 4). Moreover, at the 1-month follow-up, serial 
contrasted thoracic radiographs taken by the referring 

Figure 2 Endoscopic view of the stricture (asterisks), the oesophageal diverticulum (arrowheads) and cicatricial fibrosis 
suggestive of a peptic stenosis (arrows), (a) before balloon dilation attempts. (b) The diameter of the stricture was estimated to 
be 3 mm. (c) Attempts to pass through the stricture and dilate using balloon devices were unsuccessful. (d) Note the slight and 
non-significant improvement of the stricture after balloon dilation attempts
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Figure 3 Follow-up endoscopy 6 days postoperatively. (a) Note the oesophagostomy tube that was placed through the cardia 
and (b–d) withdrawn for further examination. Note the small amount of fibrinous material, consistent with the recent surgery. 
The epiphrenic diverticulum is detectable when the oesophagus is maximally inflated

Figure 4 Follow-up endoscopy 1 month postoperatively. The cardia is examined from the (a,b) oesophagus and (c) stomach 
using a retrovision. Courtesy of Dr C Muller
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veterinarian showed reduction of the oesophageal dis-
tension (Figure 5). Antacid treatment was discontinued 
6 weeks postoperatively.

Discussion
Strictures are one of the most frequent causes of oesoph-
ageal dysphagia and regurgitations in cats.1 However, 
this case report is only the second description of an 
acquired lower oesophageal stricture causing diffuse 
megaoesophagus in a kitten and, to our knowledge, the 
first mention of surgery as an alternative treatment for 
refractory lower oesophageal strictures in cats.

We think it is most likely that the stricture in the cat 
presented herein was acquired, and of chemical origin, 
secondary to irritation from gastric acid in the context of 
chronic vomiting, which was reported between the ages 
of 3 and 5 months. Other origins for oesophageal stric-
tures in cats include gastroesophageal reflux (mostly 
occurring during anaesthesia owing to reduced cardial 
tonus), oral administration of caustic drugs such as  
doxycycline or clindamycin, or a foreign body causing 
mucosal lesions.2 A congenital stenosis could not be 
definitively ruled out. Partial oesophageal atresia or con-
genital stricture have been described in neonates and 
could also have appeared as a differential diagnosis.3 
However, both these hypotheses seemed discordant 
with normal food intake in the first months of the kit-
ten’s life and the late onset of regurgitations (at the age of 
5 months). A biopsy on the site of stricture might have 
helped understanding its origin but was not performed 
in our case.

Chronic vomiting in this kitten may have been attrib-
utable to food-responsive gastropathy, as no episode  
of vomiting was reported after dietary modification. 
Although histological examination of the gastric biop-
sies was within normal limits, it is usually recommended 
to perform at least six gastric endoscopic biopsies in cats, 
in order to achieve representativitiy.4 Only two inci-
sional, full-thickness biopsies were performed in our cat: 
this be considered insufficient to establish an accurate 

diagnosis. However, food-responsive enteropathy or 
gastropathy does not necessarily rely on histopathologi-
cal evaluation, but rather on a positive response to a 
dietary modification, and no episode of vomiting has 
been reported in our cat since its food was switched to a 
novel protein diet.

Distal oesophageal obstructions are not routinely 
mentioned in the differential diagnosis of megaoesoph-
agus, especially in cats. Among oesophageal obstructive 
disorders, lower oesophageal sphincter achalasia is a 
primary oesophageal motility disorder. It results from a 
selective loss of inhibitory myenteric neurons causing 
failure of the lower oesophageal sphincter to relax in 
response to a pharyngeal swallow, leading to functional 
obstruction of the oesophagogastric junction.5 The dis-
ease has been sporadically reported either as suspected 
or as confirmed in both dogs6–10 and cats11,12 presenting 
with megaoesophagus. In the present case, the endo-
scopic aspect of the oesophagogastric junction was char-
acteristic of a stricture, and the decreased oesophageal 
motility that was suspected on contrasted swallow 
studies was supposed to be secondary to chronic 
oesophageal distension due to food stagnation. Thus, 
achalasia was not retained as a possible hypothesis. 
However, human literature reports possible misdiagno-
sis between lower oesophageal achalasia and stricture,13 
even when endoscopic lesions are highly evocative of 
the latter. Therefore, functional examinations (eg, real-
time oesophageal manometry studies7,14) are sometimes 
recommended to rule out achalasia because other sub-
jective criteria (eg, can the endoscope pass through the 
cardia or not?) may lack accuracy.13 Among causes of 
distal oesophageal obstructive disorders, neoplasms of 
the gastric cardia are known to cause megaoesophagus 
in dogs,15 but, to our knowledge, have not been reported 
in cats, and would have been unexpected in such a 
young patient.

Other causes of megaoesophagus (eg, congenital 
megaoesophagus, hypothyroidism, polymyopathy or 
polyneuropathy) have not been excluded in the case 

Figure 5 Follow-up left lateral contrast thoracic radiographs, 1 month after surgery: (a) before contrast medium administration, 
and (b) 5 s and (c) 1 min after contrast medium administration. The dilatation of the oesophagus was reduced and food 
stagnation was no longer observed. Courtesy of Dr C Muller 
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presented herein. Nevertheless, such causes were judged 
implausible after endoscopic examination, and regard-
ing the age and history of the patient. In addition, no 
clinical signs of dysautonomia or myasthenia gravis 
were reported. Evaluation of serum thyroxine and 
thyroid-stimulating hormone levels, baseline cortisol 
and acetylcholine receptor antibodies might have helped 
excluding other causes of megaoesophagus. Similar to 
what has been previously reported, it is important to 
note that without an endoscopic examination, history 
and medical imaging could have erroneously led to the 
diagnosis of a congenital megaoesophagus. In cases of 
congenital megaoesophagus, euthanasia is frequently 
elected owing to poor prognosis and quality of life. It 
should therefore be recommended to rule out a distal 
oesophageal stricture with an endoscopic evaluation in 
young cats presented with megaoesophagus.

A lower eosophageal stricture has been recently 
described as a cause of megaoesophagus in a kitten, pre-
senting a narrow distal stenosis comparable to ours.16 
Similar to the case presented herein, the stenotic canal 
was initially too narrow to allow endoscopic balloon 
dilation. Because of the age and weight of the patient, a 
surgically placed gastrostomy tube was used to provide 
nutritional support while waiting for the cat to grow. A 
natural expansion of this stricture was noted as its size 
increased from 2 to 10 mm in diameter, making a classi-
cal balloon dilation possible 2 months after the first 
endoscopic examination. We chose to attempt an endo-
luminal therapeutic approach as a more direct surgical 
intervention rather than a strategy that would have been 
less invasive but that would have required a lot more 
time and multiple balloon dilations.

In our case, mucosal radial incisions during gastrot-
omy permitted efficient and lasting loosening of the 
stricture. Such a surgical procedure has never been 
described in the cat. In human medicine, mucosal radial 
incisions are frequently performed with an endoscopi-
cally guided electrosurgical knife (eg, insulated-tipped 
knife).17 Other endoscopic alternatives to balloon dila-
tion for the treatment of oesophageal strictures include 
endoscopically assisted circular incisions and cutting, 
use of cutting balloons, dilation with bougies and stent 
placement.18 Incisional therapies and stenting are usu-
ally reserved for refractory cases.19 Of all the aforemen-
tioned techniques, only stent placement and cutting 
balloon dilation have been reported in companion ani-
mals.20–22 In our case, use of bougies, cutting balloon or 
balloon stenting were not an option because it was 
impossible to pass an instrument throughout the stric-
ture owing to its very narrow diameter, and possibly 
because it might have not been rectilinear. Consequently, 
surgical endoluminal radial incisions technique was 
elected because it was considered to be the safest option. 
We think this approach can be considered in patients 
presenting lower oesophageal strictures close to the 

oesophagogastric junction, in which balloon dilation has 
failed.

Epiphrenic diverticula are small sacculations arising 
just cranially to the lower oesophageal sphincter. They 
are believed to be caused by abnormal forces applied to 
a portion of the oesophageal wall, resulting in outpouch-
ing of mucosa through the muscular layer.23 Thus, epi-
phrenic diverticula are frequently identified in humans 
presenting with lower oesophageal obstructions, espe-
cially achalasia.24 Although diverticulectomy used to be 
considered as necessary in human medicine,25 recent 
studies show that correction of the primary cause, with-
out performing a diverticulectomy, may be sufficient to 
resolve clinical signs.26 It is difficult to assess if the iden-
tified diverticulum would have been responsible for 
therapeutic failure in our case, had it not been specifi-
cally treated. Left-sided gastropexy has not been reported 
as a therapeutic option for epiphrenic diverticula. The 
procedure is considered well tolerated in cats,27 and we 
hoped that exerting traction on the distal oesophagus 
would help to limit stagnation of food, thereby increas-
ing the chances for the diverticulum to resolve. 
Retrospectively, in our case, it is more likely that the gas-
tropexy has contributed to the resolution of clinical signs 
by increasing the anti-reflux barrier at the gastroesopha-
geal junction, as previously described,28 rather than by 
limiting food stagnation in the distal oesophagus.

Both duration of anaesthesia and invasiveness of the 
procedure are critical points in patients with high 
American Society of Anaesthesiologists scores, such  
as our young cat with megaoesophagus. The total  
procedure duration was 80 mins, including gastrotomy, 
mucosal incisions, bougienage, iterative balloon dilations 
and gastropexy. In people, endoscopically assisted inci-
sional techniques usually require less than 30 mins when 
performed by experienced manipulators.19 Concerning 
the gastropexy, an endoscopically assisted procedure has 
been described in veterinary medicine.29 Although its 
duration is not clearly stated, we estimate it might approx-
imately last 30 mins. Considering the lack of familiarity 
with endoscopic oesophageal surgery and the additional 
time required for endoscopic-assisted gastropexy, the pro-
cedure would be probably longer than if performed by 
traditional open surgical means: we think it is unlikely 
that an entire endoscopic approach would have been 
time-saving, despite definitely being less invasive.

Submucosal triamcinolone acetonide injections have 
been demonstrated to have a positive therapeutic effect 
in human studies when compared with balloon dilation 
alone, with decreased recurrence rates and increased 
time before recurrence.30,31 To date, only a few case 
reports have documented the use of intralesional corti-
costeroids after balloon dilation in veterinary litera-
ture.32–35 As triamcinolone acetonide is inexpensive, 
and because the procedure was estimated to be safe, 
triamcinolone submucosal injections were performed 
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in our case to maximise the odds of success. 
Triamcinolone submucosal injections should not yet be 
considered risk free, as major complications (mural 
necrosis, mediastinal abscess) have been described in 
people receiving intralesional corticosteroids injections 
after endoscopic submucosal dissections, for treatment 
of oesophageal cancer.36 Further studies are needed to 
evaluate whether their use can be systematically advo-
cated for the treatment of oesophageal strictures in cats.

To our knowledge, placement of a large-diameter 
oesophagostomy tube in order to avoid recurrence  of 
the stricture has never been reported in the veterinary 
literature cats, despite occasional use in some institutions. 
It was well tolerated in our case. The large- 
diameter oesophagostomy tube was placed to help with 
keeping the previously strictured section wide enough 
during healing of the mucosal incisions it is hoped to 
prevent recurrence of the stenosis and allow moist food 
to transit to the stomach after tube removal. Further 
studies are needed to evaluate the usefulness of large 
diameter indwelling oesophagostomy tubes to prevent 
stricture recurrence after initial dilation in cats. The 
placement of an indwelling oesophageal balloon dila-
tion feeding tube (‘B-tube’) would have allowed itera-
tive dilations37 but was not available at the time of 
admission. Use of a B-tube has never been reported in 
this context, and one might worry that iterative dila-
tions after initial mucosal radial incision could lead to 
pressure necrosis or further disruption of the gastroe-
sophageal junction and anti-reflux barrier.

Conclusions
The present case report is the second description of an 
acquired lower oesophageal stricture causing diffuse meg-
aoesophagus associated with a distal diverticulum in a kit-
ten. As previously reported, without endoscopic 
examination, history and medical imaging could have led to 
the incorrect diagnosis of a congenital megaoesophagus, 
which may have led to euthanasia. Endoscopic examination 
should be considered in kittens with a history of vomiting 
presenting with regurgitations to rule out lower oesopha-
geal obstruction, and particularly lower oesophageal stric-
ture. Mucosal radial incisions followed by bougienage and/
or balloon dilation can be considered for treatment of stric-
tures of the gastroesophageal junction that are refractory to 
initial balloon dilation.
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