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CASE REPORT

Intraluminal tracheal lipoma as a rare 
cause of dyspnoea in a dog
Kirsi Johanna Piirainen*, Sanna Johanna Viitanen, Anu Katriina Lappalainen and Sari Helena Mölsä

Abstract 

Background: Tracheal tumors are rarely diagnosed in veterinary medicine and the majority of tracheal neopla-
sia reported in adult dogs are malignant. Intratracheal lipoma has not been previously reported in the veterinary 
literature.

Case presentation: A 7-year-old Briard dog was evaluated for inspiratory dyspnoea and an inspiratory wheeze. Cer-
vical radiographs and tracheoscopic examination revealed an intratracheal mass that was surgically removed. The dog 
has been asymptomatic after the surgery.

Conclusions: Based on histopathology, the mass was diagnosed as lipoma. To the authors‘ knowledge, this is the first 
published report of an intratracheal lipoma in the veterinary literature.
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Background
Tracheal neoplasia is infrequently encountered in domes-
tic animals and humans; the majority of which are malig-
nant [1, 2]. The incidence of tracheal tumours in dogs and 
cats is not known but in human medicine the reported 
annual incidence ranges from 0.142 to 0.27 per 100,000 
people [3, 4].

Tracheal tumours reported in dogs and cats include 
adenocarcinoma, carcinoma, extramedullary plasmacy-
toma, leiomyoma, fibrosarcoma, mast cell tumour, rhab-
domyosarcoma and squamous cell carcinoma [5–10]. In 
addition to these, which are usually found in middle-aged 
or older animals, benign osteochondroma and osteo-
chondromal dysplasia have been reported in dogs less 
than 2 years of age [11, 12]. Non-neoplastic lesions caus-
ing obstruction of the tracheal lumen including polyps, 
eosinophilic granulomas, zygomycosis and haematomas 
are also known to occur [13–16]. In humans, tracheal 
lipomas have also been reported rarely [17].

Dogs with an obstructing tracheal tumour typically 
present with clinical signs of inspiratory dyspnoea, 

panting, cough, auscultatory wheeze or collapse [1]. A 
tracheal mass can often be demonstrated in radiographs 
as the air in the tracheal lumen provides good contrast 
[1]. Computed tomography (CT) and tracheoscopy pro-
vide further information on the size of the tumour [1, 
18]. CT may also further aid the evaluation of local and 
distant metastases and depth of invasion [18, 19]. Tra-
cheoscopy is useful in evaluating the degree of tracheal 
lumen obstruction and mass appearance and allows fine-
needle aspiration (FNA) or biopsy of the mass to obtain a 
cytological or histological diagnosis. Reported treatment 
options for tracheal tumours in dogs and cats include 
surgical tracheal resection, endoscopic snaring and radia-
tion therapy [1].

Intraluminal tracheal lipoma has not been previously 
described in the veterinary literature. This case describes 
the successful surgical management of an endotracheal 
lipoma causing upper airway obstruction in a dog.

Case presentation
A 7-year-old, 32  kg, neutered female Briard dog pre-
sented with inspiratory dyspnoea and an audible inspira-
tory wheeze particularly during exercise and after eating. 
The symptoms had been gradually worsening for a period 
of 3 months. There had been no cough or nasal discharge.
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Mild inspiratory dyspnoea and increased inspira-
tory sounds during tracheal and laryngeal auscultation 
were noted at rest. Symptoms progressed to moder-
ate to severe inspiratory dyspnoea under stress and an 
audible inspiratory wheeze became evident. Serum bio-
chemistry revealed raised alkaline phosphatase activ-
ity (144 μ/L; reference interval < 95); other values were 
within normal range.

Left lateral cervical projection radiograph and radi-
ographs of the thorax (right and left lateral and dors-
oventral projections) were obtained. The dorsoventral 
projection included the caudal cervical trachea. In the 
left lateral cervical radiograph, a soft tissue opaque 
crescent shaped mass with long side dorsally was 
identified in the tracheal lumen at the level of the 5th 
and 6th cervical vertebrae (Fig.  1). The mass meas-
ured 14  mm × 32  mm, and the tracheal diameter was 
reduced at the site. The mass was not visible in the dor-
soventral projection. The cervical and thoracic parts of 
oesophagus were markedly dilated and air-filled, most 
likely due to dyspnea. Otherwise the thoracic radio-
graphs were unremarkable.

Tracheoscopy and bronchoscopy were performed 
under light anaesthesia with butorphanol (Torpudor, 
Richter Pharma AG) and propofol (PropoVet Multi-
dose, Fresenius Kabi AB) with a 4.9-mm flexible endo-
scope (Olympus GIF-N180). An approximately 3  cm 
long intraluminal mass originating from the dorsal 
membrane of the trachea was detected approximately 
11–12 cm from the larynx (Fig. 2). The base of the mass 
seemed to extend slightly to the left side of the dorsal 
membrane. FNA of the mass was performed using an 
endoscopic needle (Olympus NM-401L-0423, size 23G, 
diameter 0.6  mm and length 4  mm). Cytology of the 
samples revealed a scarce population of benign mono-
morphic mesenchymal cells. No signs of inflammation 
or malignancy were noted.

The surgery was performed 9  days later. The dog was 
pre-medicated with morphine (Morphin; Takeda Aus-
tria GmbH) and acepromazine (Plegicil; Pharmaxim) 
and anaesthesia was induced with propofol (PropoVet 
Multidose, Fresenius Kabi AB), ketamine (Ketaminol; 
Intervet) and midazolam (Midazolam Accord; Accord 
Healthcare Limited). Anaesthesia was maintained with 
a constant-rate infusion of fentanyl (Fentanyl-Hameln; 
Hameln Pharma Plus Gmbh). Intubation was performed 
under endoscopic guidance and an endotracheal tube 
was placed such that its cuff was distal to the mass. Cefa-
zoline (Kefzol; Eurocept) was given intravenously 30 min 
before incision and every 90 min thereafter.

The dog was placed in dorsal recumbency and neck in 
extended position. Before the incision, the surgical area 
was infiltrated with lidocaine (Lidocain 20 mg/mL; Orion 
Oyj Orion Pharma). The cervical trachea was approached 
via ventral midline approach. The centre of the incision 
was approximately 10  cm from the larynx. The dissec-
tion was continued along the left side of the trachea as 
the endoscopic examination suggested that the mass 
extended more to the left side of the dorsal membrane. 
Oesophagus, nerves and vessels were avoided during the 
dissection. A stay suture was placed around the tracheal 
cartilage to facilitate rotation of the trachea to the right. 
The tracheal mass was localised using palpation and a 
longitudinal incision was made to the dorsal membrane 
next to the tumour margin. On the right side, the mass 
was attached to the dorsal membrane and on the left side 
to the site where the dorsal membrane joins cartilage. 
The tumour was resected from the dorsal membrane with 
narrow margins of healthy looking tissue. The right-sided 
dorsal membrane was sutured to the cartilage edges and 

Fig. 1 Left lateral cervical radiograph revealed a crescent shaped 
soft tissue opaque mass of 14 mm × 32 mm in the tracheal lumen at 
the level of the 5th and 6th vertebrae. The mass was at its widest in 
dorsal aspect of the trachea and extended to the opposite wall of the 
trachea

Fig. 2 Endoscopic view of the mass in the tracheal lumen. The 
surface of the mass was smooth and its colour was the same as that 
of the tracheal epithelium
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annular ligaments on the left side using simple inter-
rupted 3-0 polydioxanone (PDS, Ethicon) appositional 
sutures placed 2–3  mm from the wound edge. The last 
sutures were preplaced before tightening. Closure of the 
wound was performed in a routine fashion. On macro-
scopic evaluation the mass resembled fat tissue. The mass 
was formalin fixed and processed for histology at which it 
was identified as a lipoma (Fig. 3).

The dog was hospitalised for 24 h after surgery for post-
operative observation. Respiratory signs were relieved 
immediately after surgical removal of the tumour and 
postoperative recovery was uneventful.

At the control visit 6  weeks after the operation, the 
dog was free of symptoms and there were no abnormal 
findings on physical examination. In the control endo-
scopic examination, the surgical area had healed well 
with minimal scar tissue formation and no tracheal ste-
nosis (Fig.  4). The owner was contacted by telephone 
9  months after the surgery and reported the dog to be 
asymptomatic.

Discussion and conclusions
To our knowledge this is the first reported case of canine 
tracheal lipoma. The finding is exceptional as the major-
ity of tracheal tumours reported thus far in both veteri-
nary and human literature have been malignant. Lipomas 
are among the most common tumours of the skin and 
soft tissue in dogs; lipomas in other parts of the canine 
respiratory tract such as the lungs, larynx and epiglottis 
have been described in case reports [20–23].

Preoperative cytological or histopathological diagnosis 
of tumour type is essential for the prognosis and treat-
ment of the patient; it affects the treatment modality 

chosen as well as determines surgical margins neces-
sary for successful removal [24]. In our patient, we chose 
endoscopic FNA as diagnostic approach instead of for-
ceps biopsy or the combination of both, because a severe 
tracheal obstruction was detected and there was a risk 
that intratracheal bleeding from biopsy site would exac-
erbate clinical signs. However, cytology did not provide 
accurate diagnosis of tumour type, possibly because the 
capsule surrounding the lipoma was not penetrated dur-
ing sampling. Similarly, Arslan et  al. [30] has reported 
that FNA was diagnostic in only four of 11 people with 
parotid lipoma. The major advantage of forceps biopsies 
is that the specimens are suitable for histological exami-
nation. However, biopsies may be too superficial, espe-
cially in cases of submucosal or encapsulated lesions 
[25]. Endoscopic FNA is capable of reaching the deeper 
layers of the lesion, but may not be representative of the 
tumour, especially if inadequate numbers of cells are col-
lected [25]. In humans, similar diagnostic sensitivities 
(68–91%) have been reported for both forceps biopsies 
and FNA of central airway lesions [25]. As recommended 
in humans, the combination of these techniques would 
have been ideal also in our patient [25].

Staging and evaluation of tumour invasion provides 
important prognostic information and aids surgical 
planning. In the described case, pulmonary nodules or 
enlarged lymph nodes were not detected in thoracic 
radiographs. However, it has been shown that CT is 
more sensitive in detecting pulmonary metastasis than 
radiography and in our case a CT examination would 
have provided valuable information on possible lymph 
node or lung metastasis, enabled sampling of these 

Fig. 3 Photomicrograph of the intratracheal mass. The mass 
consisted of mature uniform lipocytes and no signs of malignancy 
were detected. All excision margins were clean. The mass was 
surrounded by a distinct relatively thick capsule

Fig. 4 Endoscopic view of the surgical area 6 weeks after surgery
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lesions and would have displayed the extent of the 
tumour outside endoscopically visible trachea [26–28]. 
Additionally, in this case CT examination could have 
raised a suspicion of lipoma by demonstrating tissue 
density typical for fat [29, 30]. CT was not performed in 
our patient because of financial constraints.

In previous reports, canine tracheal tumours have 
been excised by endoscopic snaring of the tumour, 
blunt dissection or tracheal resection and anastomo-
sis [1, 24]. In humans, airway lipomas have been suc-
cessfully treated by endoscopic resection or laser 
therapy [17]. In our case, surgical planning was chal-
lenging because the tumour type was not fully known 
as the FNA cytology obtained was insufficient to rule 
out malignancy. Considering that tracheal tumours are 
most often malignant, a tracheal resection and anas-
tomosis would have been surgical approach of choice 
for a complete removal of the tumour [31]. However, 
tracheal resection carries a higher risk of postsurgical 
complications, including granulations at the anasto-
motic site, infection, decrease of mucociliary clearance, 
anastomotic separation and tracheal stenosis [32, 33]. 
In our patient, local surgical resection was techni-
cally possible because the tumour originated from the 
dorsal membrane, and this approach was chosen even 
though it was acknowledged that in case of malignancy, 
the margins were likely inadequate. Minimally invasive 
endoscopic techniques such as snaring or laser ablation 
would have been optimal if the benign nature of the 
tumour was fully known prior to surgery [34, 35].

This report adds lipoma as a differential diagnosis for 
an intraluminal tracheal tumour in dogs and shows that 
surgical excision may be curative.

Authors’ contributions
SM and SV performed the clinical examination and clinical care of the dog 
and SM performed the surgery. AL assessed radiographic images. KP, SV, AL 
and SM drafted the manuscript. All authors have given substantial input to the 
manuscript. All authors read and approved the final manuscript.

Acknowledgements
The authors would like to thank Heli Nordgren, DVM for her kind help with the 
histopathology images.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Consent for publication
The owner of the dog gave informed consent for publication.

Ethics approval and consent to participate
Not applicable.

Funding
None of the authors received any funding for this study.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 30 April 2018   Accepted: 19 September 2018

References
 1. Brown R, Rogers K. Primary tracheal tumors in dogs and cats. Comp Cont 

Educ Pract. 2003;25:854–60.
 2. Stevic R, Milenkovic B. Tracheobronchial tumors. J Thorac Dis. 

2016;8:3401–13.
 3. Honings J, van Dijck J, Verhagen A, van der Heijden HF, Marres HA. 

Incidence and treatment of tracheal cancer: a nationwide study in the 
Netherlands. Ann Surg Concol. 2007;4:968–76.

 4. Sammartino F, Macchiarini P. Primary tracheal tumors. In: Roth JA, Hong 
WK, Komaki RU, Tsao AS, Chang JY, Blackmon SH, editors. Lung cancer. 
New Jersey: Wiley; 2014. p. 267–77.

 5. Black AP, Liu S, Randolph JF. Primary tracheal leiomyoma in a dog. J Am 
Vet Med Assoc. 1981;179:905–7.

 6. Hill JE, Mahaffey EA, Farrell RL. Tracheal carcinoma in a dog. J Comp 
Pathol. 1987;97:705–7.

 7. Carlisle CH, Biery DN, Thrall DE. Tracheal and laryngeal tumors in the 
dog and cat: literature review and 13 additional cases. Vet Radiol. 
1991;32:229–35.

 8. Yanoff SR, Fuentealba C, Boothe HW, Rogers KS. Tracheal defect and 
embryonal rhabdomyosarcoma in a young dog. Can Vet J. 1996;37:172–3.

 9. Chaffin K, Cross AR, Allen SW, Mahaffey EA, Watson SK. Extramedul-
lary plasmacytoma in the trachea of a dog. J Am Vet Med Assoc. 
1998;15:1579–81.

 10. Mahler SP, Mootoo NFA, Reece JLM, Cooper JE. Surgical resection of a pri-
mary tracheal fibrosarcoma in a dog. J Small Anim Pract. 2006;47:537–40.

 11. Gourley IMG, Morgan J, Gould DH. Tracheal osteochondroma in a dog: a 
case report. J Small Anim Pract. 1970;11:327–33.

 12. Hough JD, Krahwinkel DJ, Evans AT, Carrig CB, Tvedten HW, Schirmer 
RG. Tracheal osteochondroma in a dog. J Am Vet Med Assoc. 
1977;170:1416–8.

 13. Sheaffer K, Dillon A. Obstructive tracheal mass due to an inflammatory 
polyp in a cat. J Am Anim Hosp. 1996;32:431–4.

 14. Pink JJ. Intramural tracheal haematoma causing acute respiratory 
obstruction in a dog. J Small Anim Pract. 2006;47:161–4.

 15. Snyder K, Spaulding K, Edwards J. Imaging diagnosis –tracheobronchial 
zycomycosis in a cat. Vet Radiol Ultrasound. 2010;51:617–20.

 16. Adamama-Moraitou KK, Soubasis N, Pardali D, Psalla D, Papazoglou L, 
Prassinos N, et al. Recurrent intraluminal eosinophilic tracheal granuloma 
in a Siberian husky. Vet Q. 2015;35:116–22.

 17. Wu C, Shepard J-A. Tracheal and airway neoplasms. Semin Roentgenol. 
2013;48:354–64.

 18. Sherani K, Vakil A, Dodhia C, Fein A. Malignant tracheal tumors: a review 
of current diagnostic and management strategies. Curr Opin Pulm Med. 
2015;21:322–6.

 19. Honings J, Gaissert H, van der Heijden H, Verhagen A, Kaanders JH, Marres 
HA. Clinical aspects and treatment of primary tracheal malignancies. Acta 
Otolaryngol. 2010;130:763–72.

 20. Dobson J, Samuel S, Milstein H, Rogers K, Wood JL. Canine neoplasia in 
the UK: estimates of incidence rates from a population of insured dogs. J 
Small Anim Pract. 2002;43:240–6.

 21. Carpenter M. Lipoma on the epiglottis of a dog. Vet Rec. 2012;171:226.
 22. Brunnberg M, Cinquoncle S, Burger M, Plog S, Nakladal B. Infiltrative laryn-

geal lipoma in a Yorkshire Terrier as cause of severe dyspnoea. Tierartztl 
Prax Ausg K Kleintiere Heimtiere. 2013;41:53–6.

 23. Lynch S, Halfacree Z, Desmas I, Cahalan SD, Keenihan EK, Lamb CR. 
Pulmonary lipoma in a dog. J Small Anim Pract. 2013;54:555–8.

 24. Roach W, Krahwinkel DJ. Obstructive lesions and traumatic injuries of the 
canine and feline tracheas. Compend Contin Educ Vet. 2009;31:2.

 25. Gasparini S. Conventional biopsy techniques. In: Ernst A, Herth FJF, edi-
tors. Principles and practice of interventional pulmonology. New York: 
Springer; 2013. p. 151–63.



Page 5 of 5Piirainen et al. Acta Vet Scand  (2018) 60:59 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

 26. Oblak ML, Boston SE, Woods JP, Nykamp S. Comparison of concurrent 
imaging modalities for staging of dogs with appendicular primary bone 
tumours. Vet Comp Oncol. 2015;13:28–39.

 27. Niesterok C, Köhler C, Ludwig E, Alef M, Oechtering G, Kiefer I. Com-
parison of projection radiography and computed tomography for the 
detection of pulmonary nodules in the dog and cat. Tierarztl Prax Ausg 
Kleintiere Heimtiere. 2013;41:155–62.

 28. Armburst LJ, Biller DS, Bamford A, Chun R, Garrett LD, Sanderson MW. 
Comparison of three-view thoracic radiography and computed tomogra-
phy for detection of pulmonary nodules in dogs with neoplasia. J Am Vet 
Med Assoc. 2012;240:1088–94.

 29. Ko J, Jung J, Park S, Lee KY, Chung MH, Mi Ahn, et al. Benign tumors of 
the tracheobronchial tree: CT-pathologic correlation. Am J Roentgenol. 
2006;186:1304–13.

 30. Arslan IB, Uluyol S, Genç S, Eruyar T, Bulgurcu S, Çukurova Í. Diagnostic 
dilemma of parotid lipomas: imaging versus fine needle aspiration cytol-
ogy. Bosn J Basic Med Sci. 2014;14:250–3.

 31. Rea F, Zuin A. Tracheal resection and reconstruction for malignant dis-
ease. J Thorac Dis. 2016;8:148–52.

 32. Tangner C, Hedlund C. Tracheal surgery in the dog—Part I. Compend 
Contin Educ Vet. 1983;5:599–603.

 33. Hedlund C. Tracheal anastomosis in the dog comparison of two end-to-
end techniques. Vet Surg. 1984;13:135–42.

 34. Sutedja TG. Electrosurgery. In: Ernst A, Herth FJF, editors. Principles and 
practice of interventional pulmonology. New York: Springer; 2013. p. 
337–41.

 35. Hoag JB. Use of Medical lasers for airway disease. In: Ernst A, Herth FJF, 
editors. Principles and practice of interventional pulmonology. New York: 
Springer; 2013. p. 357–66.


	Intraluminal tracheal lipoma as a rare cause of dyspnoea in a dog
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Authors’ contributions
	References




