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ABSTRACT
Kussmaul disease is characterized by recurrent pain and swelling in the major salivary glands that arise from obstruction of salivary ducts by 
mucofibrinous plugs. In this case report, a 15-year-old girl presented with complaints of pain and recurrent swelling in both parotid regions exac-
erbated by food intake, which had been persisting for 2 years. History revealed allergic asthma and allergic rhinitis. Head and neck examination 
revealed diffuse swelling and tenderness in the both parotid glands, mucofibrinous plug drainage from the opening of the bilateral Stensen’s 
ducts, diffuse nasal polyposis, and bilateral otitis media with effusion. The serum eosinophil and the serum immunoglobulin E levels were high 
while the erythrocyte sedimentation rate and C-reactive protein levels were normal. Computed tomography of the head and neck revealed 
diffuse ductal ectasia with the enlarged Stensen’s duct in the parotid gland and diffuse increased density in all the paranasal sinuses. Yellowish 
mucofibrinous plugs were seen within the Stensen’s duct on sialendoscopy. Histopathological examination of the mucofibrinous plugs demon-
strated Charcot–Leyden crystals with profuse eosinophils. In conclusion, mucofibrinous plugs and the enlarged salivary ducts on sialendoscopy 
may be a sign of Kussmaul disease diagnosis. Sialendoscopy may be a useful diagnostic method and therapeutic approach along with other 
relevant treatment methods for Kussmaul disease.
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Introduction

Kussmaul disease (also called Sialodochitis fibrinosa) was 
first described by Kussmaul in 1879. It presents with recur-
rent pain and swelling in the major salivary glands that 
arise from obstruction of salivary ducts by mucofibrinous 
plugs. The cause of this disease is still unclear, but it has 
been suggested that it is especially associated with allergic 
processes.1,2,3

A definitive diagnosis cannot easily be made, and it needs to 
be differentiated from infectious and inflammatory diseases of 
the major salivary glands. A detailed history, a thorough head 
and neck examination, imaging methods, and sialendoscopy 
are necessary for the exact diagnosis.2,3

Treatment of Kussmaul disease includes hydration, parotid 
gland massage, antihistamines, corticosteroids, as well as irri-
gation of the salivary duct and dilatation of the ductal orifice 
using sialendoscopy.4,5

To the best of our knowledge, there is no case report in English 
literature regarding sialendoscopy in the diagnosis and treat-
ment of Kussmaul disease. The aim of this case report was to 
present the clinical findings of the patient with Kussmaul dis-
ease and to discuss the potential value of sialendoscopy in the 
diagnosis and treatment of Kussmaul disease. 

Case Presentation

A 15-year-old girl presented with complaints of pain and 
recurrent swelling in both parotid regions exacerbated by 
food intake, which had been persisting for 2 years. She also 
had complaints of sneezing, dry mouth, and itching on the 
nasal skin. History revealed allergic asthma and allergic rhi-
nitis. She had used mometasone furoate nasal spray, flutica-
sone, and salmeterol pulmonary inhaler for 2 years. Head and 
neck examination revealed diffuse swelling and tenderness 
in the both parotid glands, mucofibrinous plug drainage from 
the opening of the bilateral Stensen’s ducts, diffuse nasal 
polyposis, and bilateral otitis media with effusion. The serum 
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eosinophil level was 5.32 × 103/µL (0.02-0.5) and the serum 
immunoglobulin E (IgE) level was 1680 IU/mL (0-100) while 
erythrocyte sedimentation rate and C-reactive protein lev-
els were normal. The other laboratory findings were normal. 
Computed tomography (CT) of the head and neck demon-
strated diffuse ductal ectasia with the enlarged Stensen’s 

duct in the parotid gland and diffuse increased density in all 
the paranasal sinuses (Figures 1 and 2).

We decided to perform sialendoscopy. The orifice of the 
Stensen’s duct was gradually dilated and then it was visual-
ized using a 1.3 mm “all-in-one” Marchal sialendoscope (Karl 
Storz, Germany) under general anesthesia. Yellowish mucofi-
brinous plugs were seen within the Stensen’s duct on sialen-
doscopy (Figures 3 and 4). The Stensen’s duct and branches 
were first irrigated with saline; thus, the plugs were washed 
out (Figures 5 and 6). The last irrigation was performed with 
methylprednisolone solution. A stent was placed into the 
Stensen’s duct. Furthermore, bilateral paracentesis and ven-
tilation tube insertion were performed and meantime drain-
age of mucofibrinous plugs from the middle ear were seen. 
Histopathological examination of the mucofibrinous plugs 
demonstrated Charcot–Leyden crystals with profuse eosino-
phils (Figures 7 and 8). The diagnosis of Kussmaul disease 
was made by history, clinical findings, CT, sialendoscopy, and 

Main Points

•	 Kussmaul disease is characterized by recurrent pain and 
swelling in major salivary glands.

•	 Mucofibrinous plugs may lead to the obstruction of salivary 
ducts.

•	 Management of Kussmaul disease includes eliminating the 
ductal obstruction, reducing the symptoms and treatment of 
the allergic processes.

•	 Sialendoscopy may be helpful in the diagnosis and treatment 
of Kussmaul disease.

Figure 1.  Coronal sectioned computed tomography of the paranasal 
sinuses and view of increased density in all the paranasal sinuses.

Figure 2.  The enlarged Stensen’s duct (white arrow) and hyperdense 
appearance of salivary ducts on axial computed tomography section.

Figure 3.  View of the mucofibrinous plug in salivary ducts during 
sialendoscopy (black arrow).

Figure 4.  View of the cleaned salivary ducts after irrigation with saline 
during sialendoscopy.
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histopathological findings. Oral methylprednisolone 32 mg 
was administered to the patient for 2 months and gradually 
tapered. The patient was regularly examined for 6 months, and 
the patient’s symptoms subsided in the follow-ups. Informed 
consent was obtained from the patient’s parents.

Discussion

Kussmaul disease is a rare clinical entity, which is character-
ized by recurrent swelling and pain in the parotid glands with 
obstruction of the salivary ducts with mucofibrinous plugs. 
Most cases have been reported from the Japanese population. 
Gender predilection shows a female predominance in which 
the male:female ratio is 1:1.9.2,3

The etiopathogenesis of Kussmaul disease remains unclear 
despite the presence of many proposed theories. It has been 
demonstrated that the symptoms are aggravated by the con-
sumption of given foods such as tuna fish, wheat, lettuce, 
legume, and lima beans.2 Asthma and allergic rhinitis can be 
seen with Kussmaul disease. An increase in interleukin-5, IgE, 
and eosinophil levels is closely related to allergic processes and 
these findings have been observed in patients with Kussmaul 
disease. Our patient had an elevated serum IgE level, eosino-
philia, and Charcot–Leyden crystals in plugs. These findings 
may help explain the dependence of the pathogenesis of the 
disease on allergic processes. 

There is no consensus on the diagnostic criteria of Kussmaul 
disease, but the following findings can be helpful for the diag-
nosis: (i) recurrent swelling of the parotid or submandibular 
gland; (ii) mucofibrinous plug containing abundant eosinophils 
in the main ducts; (iii) increased serum IgE and eosinophilia; (iv) 
coexistent allergic disease including asthma, allergic rhinitis, or 

Figure 5.  Drainage of the mucofibrinous plug from the right 
Stensen’s duct (white arrowhead).

Figure 6.  View of the mucofibrinous plugs after sialendoscopy (white 
arrowhead).

Figure 7.  Light microscopic view of Charcot–Leyden crystals 
(black arrows).

Figure 8.  Light microscopic view of Charcot–Leyden crystals 
(black arrows).
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food allergy; (v) enlarged ducts in the major salivary glands on 
CT, magnetic resonance imaging, or sialography; and (vi) obser-
vation of lymphocyte and profuse eosinophils in salivary gland 
biopsy.1-3 There is no report regarding the diagnostic and ther-
apeutic importance of sialendoscopy in Kussmaul disease in 
the English literature. Diagnostic sialendoscopy has high suc-
cess rates (97%) and low complication rates.6,7 It can directly 
show the ductal content and the structure of the salivary duct, 
including ductal ectasia, stenosis, and inflammation.8,9 In addi-
tion, sialendoscopy is superior to imaging methods in deter-
mining obstructive pathologies.4 In our patient, sialendoscopy 
demonstrated the enlarged salivary ducts and typical mucofi-
brinous plugs in Stensen’s duct, but stenosis in the ducts was 
not seen. 

Management of Kussmaul disease includes the elimination of 
ductal obstruction, reducing the symptoms, and the treatment 
of the allergic processes. Hydration, parotid massage, and irri-
gation of the salivary duct may decrease the symptoms.1-3 
Antihistamines and corticosteroids may decrease the coexis-
tent allergic disease. Dilatation of the ductal orifice and contin-
uous irrigation of the ductus can help clear the mucofibrinous 
plugs with sialendoscopy.2 Sialendoscopy may be effectively 
used for easy irrigation of the salivary ducts under direct vision, 
and irrigation with corticosteroids can also reduce the inflam-
mation of the ductal wall. Furthermore, sialendoscopy may help 
eliminate ductal obstructive pathologies by removing debris, 
plug, and small-sized stones.8,9 Parotidectomy may rarely be 
used in case of intractable and symptomatic Kussmaul disease 
persisting with conservative treatments.2,3 Sialendoscopy has 
lower complications than parotidectomy; hence, it can be pre-
ferred prior to parotidectomy for persistent Kussmaul disease.

In conclusion, in this case report, sialendoscopy was useful 
for the diagnosis of bilateral Kussmaul disease in the parotid 
glands and it may also be of value along with other treatments 
of the clinical symptoms related to the parotid glands.
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