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 A 5-month-old male Himalayan cat presented with labored tachypnea and abnormal 
inspiratory sounds (stertor) in the upper airways. Chest and head radiography revealed 
amorphous interstitial and alveolar patterns in both lung fields and a soft tissue mass occupying 
the nasopharynx dorsal to the soft palate. The owner reported that the cat had continuously 
made sustained inspiratory efforts, which had become more severe on the day of visit. Based on 
these findings, we considered that the clinical signs were due to negative-pressure pulmonary 
edema (NPPE) caused by a nasopharyngeal polyp. The cat responded well to symptomatic 
treatments, including oxygen therapy and intravenous furosemide, and was discharged with 
surgical treatment planned at the secondary hospital. Although the cat had one recurrence of 
NPPE before the polyp was surgically removed, however, not suffered from NPPE after the polyp 
disappeared. The NPPE is a rare disease in cats, and its association with nasopharyngeal polyps 
has not been previously documented. Nasopharyngeal polyps located above the larynx can cause 
NPPE because mouth breathing is uncommon in cats. Veterinarians should consider NPPE in cats 
exhibiting inspiratory effort, particularly when chest radiographs show signs of pulmonary 
edema. Careful and detailed interviews with the owners/caregivers about respiratory patterns 
and nasopharyngeal examinations are essential. 
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Introduction 
 

Negative-pressure pulmonary edema (NPPE) is a type 
of noncardiogenic pulmonary edema (NCPE) caused by a 
sudden decrease in intrathoracic pressure.1-3 The disease 
mainly occurs secondary to severe upper airway 
obstruction, resulting in acute and often fatal hypoxemia.1,2 
Therefore, NPPE is recognized as a clinically significant 
emergency disease in human medicine.1,2 However, NPPE 
is rarely reported in small animal veterinary medicine,3-5 
with only a few cases have been documented, especially in 
cats and the details of this condition remain unknown. The 
scarcity of information underscores the need for more 
clinical data on the etiology, treatment, outcomes and 
prognosis of NPPE in veterinary practice.4  

We encountered a cat with recurrent NPPE caused by a 
nasopharyngeal polyp that was surgically removed with a 
favorable clinical outcome. To our knowledge, this was 
 

 the first case report to describe the diagnostic and 
treatment processes for NPPE caused by nasopharyngeal 
polyps in a cat. 
 
Case Description 
 

A 5-month-old male Himalayan cat, weighing 1.30 
kg, with a body condition score of 2.5, was presented to 
a primary care hospital (Ichikawa General Hospital, 
Kariya Animal Hospital Group, Chiba Prefecture) with 
labored tachypnea (66 breaths per min) and abnormal 
inspiratory sounds (stertor) in the upper airways (day 
zero). The cat had been kept completely indoors and 
had no history of trauma, electric shock or chemical 
inhalation. Chest radiography (P13DK-85; Shimadzu, 
Kyoto, Japan) revealed amorphous interstitial and 
alveolar patterns, predominantly in the posterior lobes 
of both lungs and a normal cardiac shadow (Fig. 1). Head 
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radiography revealed a soft tissue mass occupying the 
nasopharynx dorsal to the soft palate and increased 
opacity in the left tympanic bulla (Fig. 2A). Complete blood 
count and blood chemistry results revealed no 
abnormalities. Echocardiography (Vivid 7 dimension; GE 
Medical System, Tokyo, Japan) revealed subjectively mild 
right ventricular enlargement, however, this was not 
clinically significant.  

A follow-up interview revealed that the cat had 
frequently exhibited behaviors such as mouth scratching 
and repeated swallowing. Moreover, the owner reported 
that the cat had continuously made sustained inspiratory 
efforts, which had become more severe on the day of visit.  

 
 
 
 
 
 
 
 
 

 
Fig. 1. Chest radiograph. A) Left lateral and B) Ventro-dorsal 
view. The left lateral image primarily shows an amorphous 
interstitial and alveolar pattern in both posterior lobes. 

 
 
 
 
 
 
 
 
 
 
 

Fig. 2. A) Head radiograph. The left lateral image shows a soft-
tissue shadow occupying the nasopharynx (red arrowheads).  
B) Axial computed tomography image of the head. Computed 
tomography imaging on day 14 shows a solid mass with poor 
contrast in the nasopharyngeal cavity (red arrowhead). 

 
 
 
 
 
 

 Based on these findings, we considered that the clinical 
signs were due to NPPE caused by nasopharyngeal 
stenosis, likely resulting from a nasopharyngeal polyp. The 
cat was hospitalized and received internal medicine 
treatments, including oxygen therapy, cage rest, 
intravenous furosemide (0.50 mg kg-1 twice daily; Sanofi 
KK, Paris, France). The cat did not receive steroids to avoid 
any influence on the diagnosis of lung lesions. The cat 
responded well to these treatments, with rapid and 
complete resolution of the pulmonary lesions and 
decrease of respiration rate, although the abnormal breath 
sounds and inspiration effort due to nasopharyngeal polyp 
were not disappeared completely (day three). 

The cat was discharged with surgical treatment 
planned at the secondary hospital, unfortunately the cat 
developed a similar condition again before the scheduled 
surgery (second NPPE, day nine). Therefore, after the 
pulmonary edema resolved with the same treatment as 
that administered at the first visit, the polyp was surgically 
removed at the Animal Medical Center of the Tokyo 
University of Agriculture and Technology (day 14). 

Pre-operation computed tomography scan and surgery 
were performed under general anesthesia. To prevent 
hypoxia during induction of anesthesia, the patient was 
adequately oxygenated using oxygen mask before any 
medications. Intravenous midazolam (0.20 mg kg-1, 
Maruishi Pharmaceutical Co., Ltd., Osaka, Japan) and 
buprenorphine hydrochloride (0.02 mg kg-1, Otsuka 
Pharmaceutical Co., Ltd., Tokushima, Japan) were 
administered as an anesthetic premedication and a pain 
control medication. General anesthesia was rapidly 
induced with intravenous propofol (4.00 mg kg-1; 
Fresenius Kabi, Bad Homburg, Germany), and isoflurane 
(end-tidal isoflurane concentration: 1.20 - 1.50 %; Pfizer, 
Tokyo, Japan) was administered to maintain anesthesia via 
an endotracheal tube. Respiratory management was 
performed using a pressure-controlled ventilator. The 
respiratory rate was 10 - 12 breaths per min, the pressure 
setting was 8.00 cm H2O, and the tidal volume was 10.00 - 
12.00 mL kg-1. Under these conditions, there were no 
problems with vital signs. 

 

Fig. 3. Axial computed tomography (CT) image of the lungs. Computed tomography imaging on day 14 reveals that none of the lung tissues 
has any residual disease. A) Anterior lobe region; B) Intermediate-lobe region; C) Posterior and accessory lobe region. 
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Computed tomography (Aquilion CXL; Canon Medical 
Systems, Tochigi, Japan) scan revealed a poorly contrasted 
solid mass occupying the nasopharyngeal cavity (Fig. 2B), 
whereas, the lung tissues appeared normal in all areas 
(Fig. 3). Nasopharyngeal endoscopy (VQ-5112B; Olympus, 
Tokyo, Japan) confirmed that the mass was pedunculated, 
however, removal using endoscopic grasping forceps was 
difficult. Thus, the cat was placed in a supine position and 
the mouth was manually opened to expose the hard palate 
and the soft palate caudally located. When the soft palate 
was pulled rostrally with a spay hook, the mass was 
visualized. Then it was grasped with Allis grasping forceps, 
twisted and slowly pulled out (Fig. 4).6 Removal of the 
mass significantly improved the cat breathing pattern, 
allowing it to recovery safely from anesthesia. Also, the cat 
no longer suffered from breathing problems afterwards. 
Histopathological examination identified the mass as an 
inflammatory polyp. Following discharge, the cat began to 
sleep well and activity, appetite and body condition score 
improved significantly. A follow-up chest radiography 
showed that the cat pulmonary condition remained 
normal on day 123 (Fig. 5). Twelve months post-treatment, 
without medication, the cat remained healthy with no 
recurrence of pulmonary edema (day 370). 

 
 
 
 
 
 
 

 
 
 

Fig. 4. Macroscopic appearance of endoscopic examination and 
surgically removed polyp. A) Endoscopic examination shows a 
smooth polyp occupying the nasopharynx. B) Macroscopic 
appearance of surgically removed polyp. The well-defined stalk 
indicates that most of the polyp has been removed. Bleeding on 
the surface of the polyp is due to endoscopic grasping forceps. 

 
 
 
 
 
 

 
 
 
 

Fig. 5. Chest radiograph after removal of nasopharyngeal polyp. 
A) Left lateral and B) Ventro-dorsal view. The lateral graph after 
removal of nasopharyngeal polyp shows disappearance of an 
amorphous interstitial and alveolar pattern in pulmonary field. 
Also, this image shows disappearance of excessive expansion of 
the thoracic cavity due to inspiratory effort on day 123. 
 

 

 Discussion 
 

Negative-pressure pulmonary edema, also known as 
post-obstructive pulmonary edema, is caused by increased 
inspiratory effort due to upper airway obstruction and a 
subsequent sudden drop in intrathoracic pressure.1-3 This 
negative intrathoracic pressure reduces the pressure 
around the pulmonary capillaries while simultaneously 
increasing the pressure within them due to increased 
venous perfusion to the right heart.1-3 These mechanisms 
create a significant pressure gradient between the two 
compartments, facilitating fluid movement from the 
pulmonary capillaries to the interstitium/alveoli.1-3 
Therefore, any condition that can obstruct the upper 
airway such as brachycephalic obstructive airway 
syndrome, laryngeal paralysis, foreign bodies and 
laryngeal or thyroid tumors can potentially cause NPPE.1 

In feline chest radiographs, other diseases that present 
with diffuse nonstructural and alveolar patterns include 
pneumonia, pulmonary contusions, cardiogenic pulmonary 
edema and NCPE (including NPPE).7 In this case, the lung 
lesions disappeared promptly after the administration of 
oxygen and diuretics and the patient had no history of 
trauma, making pneumonia or pulmonary contusion 
unlikely. This diagnosis was strongly supported by the 
absence of residual lung disease on computed tomography 
performed before lesion removal. Additionally, 
echocardiography ruled out the possibility of cardiogenic 
pulmonary edema, leading to the conclusion that the 
pulmonary lesions in this case were caused by NCPE.  

The NCPE can be classified into several subtypes, 
including NPPE, acute respiratory distress syndrome and 
neurogenic and re-expansion syndromes, each associated 
with a specific preceding disease or history.3,4 In this case, 
nasopharyngeal obstruction was the only disease 
identified, without other clinical issues contributing to 
NCPE. From the above, the diagnosis that the observed 
pulmonary lesions were caused by NPPE due to 
nasopharyngeal obstruction was considered appropriate. 
In fact, after removal of the polyp, the cat no longer 
suffered from recurrent pulmonary edema. 

Only three diseases have been identified as causes of 
NPPE in cats: Lead strangulation, elongated soft palate and 
laryngeal tumors.4,8,9 Anatomically, obstructions due to 
these diseases are presumed to occur in the perilaryngeal 
regions. However, the airway obstruction in this case was 
due to a nasopharyngeal polyp, and the obstruction site 
was located higher up than that in previous reports. The 
pharynx is anatomically divided into the nasopharynx and 
oropharynx with the nasopharynx primarily functioning as 
the airway.10 The oral pharynx functions as an airway 
during mouth breathing. In humans who can consciously 
breathe through their mouths, obstructive lesions of the 
nasopharynx are generally not associated with NPPE. 
Mouth breathing is uncommon in animals, especially in 
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cats, many of whom cannot or rarely breathe through their 
mouths.6 Consequently, even if nasopharyngeal airway 
resistance increases, some cats are most likely to continue 
to rely on nasal breathing. In this case, although severe 
inspiratory effort was caused by the nasopharyngeal 
polyp, mouth breathing was not observed. Therefore, this 
unique cat-breathing method was thought to be a key 
factor in the development of NPPE. In addition, this case 
was a young brachycephalic male cat. Previous studies 
have suggested that brachycephaly may be a contributing 
factor to NPPE in dogs and cats.5,9 In human, moreover, 
NPPE appears to be more frequent in young male adults, 
capable of generating profound negative intrathoracic 
pressure,11 and this case corresponds to this fact. Hence, 
veterinarians must always be aware of the potential risk of 
NPPE as a complication in such cases. 

In humans, NPPE treatment typically involves 
adequate oxygenation and rapid airway management. 1,2 
Diuretic are often used habitually, to date no clear 
evidence has supported the effectiveness of diuretics, and 
the advantages and disadvantages of their use remain 
unclear.1,2 Corgozinho et al.,9 reported that a combination 
of oxygen and diuretics effectively treated NPPE 
secondary to an elongated soft palate in a cat. In the 
present case, the clinical signs and chest radiographic 
findings were improved with similar treatment 
supporting this report. However, there was the 
possibility that similar results could have been achieved 
with oxygen therapy alone. Thus, further research is 
required to evaluate the efficacy of diuretics in treating 
NPPE. In severe human cases, it is recommended to 
administer oxygen through artificial respiration via 
endotracheal intubation and positive end-expiratory 
pressure.1,2 Therefore, in cases of severe airway 
obstruction and associated pulmonary edema in cats, 
aggressive airway management may be necessary. 
Nasopharyngeal polyps in cats are non-neoplastic 
inflammatory masses arising from the mucous 
membrane of the middle ear and eustachian tube, 
extending into the nasopharynx.12 The only treatment for 
this disease is surgical removal, which also may treat 
NPPE in term of airway management. However, in 
human medicine, it has been noted that sudden relief of 
upper airway obstruction can also trigger the onset of 
NPPE.11 Therefore, at least in cases where NPPE is 
present, such as in this case, veterinarians may need to 
prioritize medical treatment of pulmonary edema over 
surgical removal of the polyps. 

In this case, NPPE was caused by upper airway 
obstruction due to nasopharyngeal polyp. Veterinarians 
should consider NPPE in cats with inspiratory effort and 
chest radiographs showing signs of pulmonary edema. 
Careful and detailed interviews with the owners/ 
caregivers about respiratory patterns and nasopharyngeal 
examinations are essential.  
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