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Abstract
Background Enteral tube feeding is an effective method of providing nutrients for patients who are
unable to meet their nutritional requirements and patients with parenteral nutrition are possible the
increased risk of infection. The submandibular gland is one of the salivary glands and some of
sialadenitis are caused by obstruction of the salivary out�ow tract. Case presentation A 91-year-old
woman had parenteral nutrition with nasogastric tube feeding. Her background history was repeated
angina and myocardial infarction and performed percutaneous coronary intervention and coronary artery
bypass grafting, type 2 diabetes (T2DM), heart failure, atrial �brillation and sick sinus syndrome and
performed, pacemaker placement. She was continued parenteral nutrition with nasogastric tube feeding
for 20 days, and suddenly she had high fever and elevated infection markers under poorly glycemic
control. We diagnosed her as acute submandibular glanditis. We treated her with antibiotics therapy,
extubation, daily massage of the submandibular gland and strict glycemic control, and her neck swelling
disappeared about 11 days after such treatment. Conclusions We reported acute submandibular glanditis
induced by nasogastric tube feeding under poorly controlled diabetes mellitus. We have to pay attention
to glycemic control in subjects under parenteral nutrition with tube feeding management.

Background
Enteral tube feeding is an effective method of providing nutrients for patients who are unable to meet
their nutritional requirements. Oral environment in subjects with long-term tube feeding management
frequently leads to various clinical problems. It is known that patients with parenteral nutrition are at
increased risk of respiratory and intra-abdominal abscess infections [1].The submandibular gland is one
of the salivary glands and some of sialadenitis are caused by obstruction of the salivary out�ow tract,
tumor, and after radiation therapy [2]. In such cases, congested andbacteria-laden saliva easily �ows
back into the salivary glands. There is a case report of a neonate who developed aseptic sialadenitis
during tube feeding but was improved with antimicrobial therapy [3]. However, there have been few
reports of sialadenitis during tube feeding in adults.

In this report, we show a subject who had acute submandibular glanditis caused by nasogastric tube
feeding under poorly controlled diabetes mellitus. Her acute submandibular glanditis was improved with
extubation of nasogastric tube and control of diabetes mellitus.

Case Presentation
A 91-year-old woman repeated admission and discharge due to aspiration pneumonia and myocardial
infarction.After she received pacemaker placement for sick sinus syndrome and aspiration pneumonia,
she had parenteral nutrition with nasogastric tube feeding. She was taking 400kcal of glucerna
therapeutic nutrition shake at twice a day (breakfast and dinner) and 200 kcal of dysphagia diet at once a
day (lunch).Her background history included repeated angina and myocardial infarction (at the age of 83,
84, 89 and 91) and performed percutaneous coronary intervention and coronary artery bypass grafting,
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type 2 diabetes (T2DM) (at 83), heart failure, atrial �brillation and sick sinus syndrome and performed,
pacemaker placement (at 91). Her glycemic control was poor (her fasting plasma glucose levels were
from 200 to 400 mg/dL) with insulin therapy (18 units/day of insulin aspart and 6units/day of insulin
degludec) after started with parenteral nutrition. His medications included 30 mg/day of azosemide,
500mg/day of acetazolamide, 25mg/day of spironolactone, 1.25mg/day of bisoprolol, 2.5mg/day of
enalapril, 30 mg/day of edoxabanand 40mg/day of isosorbide for hypertension, heart failureand after
coronary artery bypass grafting.We continued parenteral nutrition with nasogastric tube feeding for 20
days in our hospital, and suddenly she had high fever and elevated infection markers. At that time, her
height and body weight were 150 .0cm and 40.3 kg/m2, respectively.Her vital signs were: temperature,
38.2 °C; blood pressure, 122/50 mmHg; heart rate, 72 bpm; oxygen saturation, 96 %. On clinical
examination, she had neck swelling, which was bilateral, symmetric, elastic and hard with a feeling of
heat. Table 1 shows laboratory data at that time. Her glycemic control was poor. Diabetes-associated
data were as follows: plasma glucose, 335 mg/dL; hemoglobin A1c (HbA1c), 8.6%.Liver function and
renal function were almost within normal range as follows:aspartate aminotransferase (AST), 30 U/L;
alanine transaminase (ALT), 51 U/L; alkaline phosphatase (ALP)385 U/L; γ-glutamyltranspeptidase (γ-
GTP), 21 U/L; lactate dehydrogenase (LDH), 198 U/L; creatinine (CRE), 0.50 mg/dL; blood urea nitrogen
(BUN), 24 mg/dL.Surprisingly, in�ammation markers were markedly elevated compared with 3 days
before: white blood cell (WBC), from 18,980 to 31,430/μL (neutrophil, from 80.0 to 91.0 %); C-reactive
protein, from 1.61 to 20.11 mg/dL; procalcitonin, from 0.05 to 1.44 ng/mL.We performed cervical,
chestand abdominal CT for �nding infection focuses,and it revealed swelling of the bilateral
submandibular glands and �u�ng of surrounding tissue (Figure 1,left panel). We did not detect another
infectious focus including newly aspiration pneumonia. We discussed the possibility of acute
submandibular glanditis caused by nasogastric tube feeding withotorhinolaryngologists, and �nally we
diagnosed her as acute submandibular glanditis.

We started antibiotics therapy for acute submandibular glanditis(3 g/day of sulbactam/ampicillin). In
addition, we performedextubation and daily massage of the submandibular gland to improve saliva
secretion (20 minutes of massage with physician and several times of massage with nurse around the
submandibular gland area every day) and oral environment with oral care with nurse.Moreover, we
performed strict glycemic control (her fasting plasma glucose levels were from 120 to 180 mg/dL) with
insulin therapy (36 units/day of insulin aspart and 6units/day of insulin degludec), although she was
elderly patient.High fever was improved about 3 daysafter starting antibiotics therapy and submandibular
gland massage, and her neck swelling disappeared about 11 days after such treatment. In addition,her
infectious markersweredrastically decreased (WBC, from 31,430 to10,280 /μL; CRP, from 20.11 to 1.50
mg/dL; procalcitoninfrom 1.44 to 0.02 ng/mL). Cervical CT showed that such enlargement of
submandibular glandwas improved (Figure 1,right panel). Finally, she was transferred to another hospital
for rehabilitation 38 days after admission.

Discussion And Conclusions
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Herein, we report a subject with acute submandibular glanditis caused by nasogastric tube feeding under
poorly controlled diabetes mellitus. Acute submandibular glanditiscould becaused by the re�ux of
bacteria-laden saliva into the submandibular gland ducts. Therefore, the bacterial re�ux into the salivary
glands causes the rapid onset of pain and swelling in the salivary gland area, and palpation reveals
induration, edema, and tenderness. Staphylococcus aureus is the most common causative organism of
bacterial sialadenitis in both adults and children [4]. The risk factors of sialadenitis are dehydration, oral
�lth, dental caries, oral trauma, xerostomia, low nutrition, and diabetes mellitus [5]. Our patient repeated
aspiration pneumonia and received pacemaker placement for sick sinus syndrome. After then, she started
receivingparenteral nutrition with nasogastric tube feeding. As a result of repeated aspiration pneumonia
and started receiving parenteral nutrition with nasogastric tube feeding, her frequency of swallowing
movements decreased signi�cantly at that time. Moreover, she had poorly controlled T2DM. It has been
reported that diabetics have decreased saliva secretion from their salivary glands [6]. In general, water
component in saliva secretion is regulated by the parasympathetic nervous system. On the other hand,
protein component in saliva secretion, which was including amylase, is regulated by the sympathetic
nervous system. It is known that inpatients under hyperglycemia condition [7] or patients complicated
with diabetic neuropathy [8], saliva secretion is reduced, leading to dry mouth, increased tooth decay, and
salivary gland in�ammation. We think that in this case,the combination of these various factors caused
her acute submandibular glanditis.Since it is well known that the presence of diabetes facilitates the
progression of in�ammation in various tissues, we assume that among above-mentioned several
possible factors, the presence of diabetes was closely associated with the development of acute
submandibular glanditis caused by nasogastric tube feeding in this subject.

There are some reports aboutacute submandibular glanditisassociated with anesthesia and intubation,
so-called anesthesia mumps [9,10]. However, there is no reports of acute submandibular glanditis caused
by nasogastric tube feeding in adults, although Lindgren C, et al. reported submandibular
glanditisinneonates. In this patient, acute submandibular glanditis was improved quickly after a short
course of antimicrobial therapy, although culture test was negative. Finally, the patient in that report was
diagnosed as aseptic sialadenitis. These �ndings were similar to our present case, although the age of
onset was different. We assume that in the patient,swallowing frequency was decreased due to tube
feeding and consequently salivary secretion was decreased, which �nally led to the development of acute
submandibular glanditis. Interestingly, we think it is very important toperform strict glycemic control
inelderly patientswith long-term tube feeding management for infectious disease control. T2DM subjects
are immunocompromised host, especially under hyperglycemic conditions [11,12].

For treatment of acute submandibular glanditis, it is important to perform not only antibiotics therapy
butalso salivary gland massage, hydration, salivary stimulants and glycemic control [13]. In general,
penicillin-based antibiotics are used, but we must be careful about penicillin-resistant bacteria. Moreover,
if an abscess isformed in salivary glands, sometimes it is necessary to perform surgical drainage.

Taken together, we should bear in mind that parenteral nutritionwith long-term tube feeding management
is one of risk factors of acute submandibular glanditis. In addition, it islikely that the risk is closely
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associated with glycemic control of T2DM, especially under poorly controlled conditions. Therefore, we
have to pay attention to glycemic control in subjects under parenteral nutritionwith tube feeding
management.

Abbreviations
T2DM, type 2 diabetes; HbA1c, hemoglobin A1c;AST, aspartate aminotransferase; ALT, alanine
transaminase; ALP, alkaline phosphatase; γ-GTP, γ-glutamyltranspeptidase; LDH, lactate dehydrogenase;
CRE, creatinine; BUN, blood urea nitrogen;WBC, white blood cell
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Tables
Table 1 Laboratory dataobserved at fever up during nasogastric tube feeding.
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Variable Result Reference
range

Variable Result Reference
range

Blood biochemistry Peripheral blood

Total protein (g/dL) 6.3 6.6 – 8.1 White blood cells (/μL) 31430 3300 – 8600

Albumin (g/dL) 2.1 4.1 – 5.1 Neutrophil (%) 91.0 28.0 – 78.0

Globulin (g/dL) 4.2 2.2 – 3.4 Red blood cells (×104/
μL)

304 386 – 492

Total bilirubin
(mg/dL)

0.4 0.4 – 1.5 Hemoglobin (g/dL) 10.1 11.6 – 14.8

AST (U/L) 30 13 – 30 Hematocrit (%) 28.8 35.1 – 44.4

ALT (U/L) 51 7 – 23 Platelets (×104/μL) 27.3 15.8 – 34.8

LDH (U/L) 198 124 – 222 Infectious marker

ALP (U/L) 385 106 – 322 CRP (mg/dL) 20.11 <0.14

γ-GTP (U/L) 21 9 – 32 Procalcitonin (ng/mL) 1.44 0.00 – 0.05

BUN (mg/dL) 24 8 – 20 Diabetes marker

Creatinine (mg/dL) 0.50 0.46 – 0.79 Plasma glucose
(mg/dL)

335  

Cholinesterase (U/L) 121 201 – 421 Hemoglobin A1c (%) 8.6 4.9 – 6.0

Uric acid (mg/dL) 6.3 2.6 – 5.5 Urinary test

Sodium (mmol/L) 133 138 – 145 Urinary pH 5.5 5.0 – 7.5

Potassium
(mmol/L)

2.6 3.6 – 4.8 Urinary protein 1+ -

Chloride (mmol/L) 104 101 – 108 Urinary sugar 3+ -

      Urinary ketone body - -

      Urinarybilirubin - -

      Urinaryblood - -

      Urinary pH 5.5 5.0 – 7.5

Abbreviation: AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH, lactate
dehydrogenase; ALP, alkaline phosphatase; γ-GTP, γ-glutamyltranspeptidase; BUN, blood urea nitrogen;
CRP, C-reactive protein
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Figures

Figure 1

Cervical computed tomography (CT) after high fever in this subject receivingparenteral nutrition with
nasogastric tube feeding for 20 days in our hospital. Cervical CTrevealedswelling of the bilateral
submandibular glands and �u�ng of surrounding tissue (white arrowhead) (left panel). Cervical CT
about one month after high fever showed that enlargement of submandibular gland was drastically
improved (right panel).


