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■Case Report■

Incidentally Discovered Deep Neck Infection in a Septic Patient

Jin Beom Cho, M.D. and Ki Young Sung, M.D.

Department of Surgery, Bucheon St. Mary's Hospital, The Catholic University of Korea College of Medicine, Bucheon, Korea

We incidentally discovered a case of deep neck infection during the treatment of a patient who presented with complaints of de-
creased consciousness, abdominal distension, and electrolyte imbalance. The patient had neither clinical symptoms nor radiologic find-
ings indicative of deep neck infection; rather, the findings indicated intra-abdominal sepsis and adrenal crisis, for which the sympto-
matic treatment was provided. When the expected improvement was not observed, we retrospectively reviewed the patient’s test records 
and discovered deep neck infection. Empiric parenteral antibiotic therapy and infection source control, as appropriate for this patient, 
were administered within 72 hours of hospital admission, without which the condition may have proved fatal. In this report we discuss 
the best approach for the management of unresolved infectious disease and review the clinical features of deep neck infection.
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With recent advancements in antibiotic treatment and im-
provements in dental care, the incidence of deep neck infection 
is decreasing. However, deep neck infection can lead to fatal 
complications, such as upper airway obstruction, descending 
mediastinitis, and pleural empyema, with some studies report-
ing mortality rates of 50% in the presence of complications.[1] 
Quick diagnosis, appropriate antibiotic treatment, airway main-
tenance, and pus drainage are essential to prevent complications 
and save lives. We experienced a case of a patient with sepsis 
who was admitted for decreased consciousness, abdominal dis-
tension, and electrolyte imbalance; the patient was then in-
cidentally diagnosed with deep neck infection and was success-
fully treated. This paper reviews the literature on the etiology, 
clinical presentation, treatment, and prognosis of deep neck in-
fection and discusses the appropriate diagnosis and treatment 

for patients with unresolved sepsis. 

CASE REPORT

A 77-year-old woman was admitted to the emergency depart-
ment with the complaints of decreased consciousness and ab-
dominal distension after undergoing brain magnetic resonance 
imaging (MRI) at another hospital. Brain MRI confirmed the 
absence of any specific disease that might have caused her de-
creased consciousness. The patient was receiving long-term 
treatment (through a private clinic) for hypertension and arthri-
tis, although the exact regimen at the time of admission could 
not be verified. There were no other specific underlying 
diseases. The patient showed signs of moon face and was obese; 
at the time of admission, her vital signs were stable and there 
were no signs of fever. However, her pulse rate was increased to 
110 beats per minute, and she showed signs of drowsy mental 
status, severe abdominal distension, diffuse abdominal tender-
ness, and rebound tenderness. There were no abnormal findings 
on neurological examination, but the patient complained of gen-
eral weakness and dyspnea. Oxygen saturation measured using 
bedside pulse oximetry was 88%. Under the suspicion of a sur-
gical emergency, an on-call surgeon performed an emergency 

http://crossmark.crossref.org/dialog/?doi=10.4266/kjccm.2014.29.2.105&domain=pdf&date_stamp=2014-05-28


106  The Korean Journal of Critical Care Medicine: Vol. 29, No. 2, May 2014

Fig. 1. Chest radiography showed sub-segmental atelectasis in the 
right middle lung field.

Fig. 2. Abdomen radiography showed severe distension in the 
small and large intestines.

examination. Laboratory and radiologic examinations as well as 
microbial cultures from blood and urine were processed. 
Laboratory findings included the following: hemoglobin, 12.3 
g/dl; white blood cell (WBC) count, 24,850/ml (95.6% neu-
trophils), blood urea nitrogen, 43.7 mg/dl; creatinine, 0.96 
mg/dl; sodium, 116 mEq/L; chloride, 84 mEq/L; potassium, 5.1 

mEq/L; and C-reactive protein (CRP), 312.8 mg/L. The urine 
analysis result revealed no abnormalities, and there were no evi-
dences suggesting urinary tract infection. Arterial blood gas 
analysis measurements taken after supplying oxygen through a 
nasal cannula revealed no abnormalities in the partial pressure 
of oxygen and carbon dioxide. Because her dyspnea improved, 
tests were performed without the administration of any addi-
tional respiratory treatments such as intubation. Chest radiog-
raphy showed sub-segmental atelectasis in the right middle lung 
field (Fig. 1) but there was no evidence of heart murmur or lung 
crackle on auscultation and the breathing sound was clear. 
Abdominal radiography showed severe distension in the small 
and large intestines (Fig. 2) and abdominal computed tomog-
raphy (CT) scan revealed severe distension of the intestine as 
well as constipation, although the exact location of the bowel 
obstruction could not be confirmed. The patient`s medication 
regimen was confirmed to be a steroid, so a standard high-dose 
adrenocorticotropic hormone (ACTH) stimulation test was con-
ducted, immediately followed by empirical intravenous in-
jection of hydrocortisone. Afterward, the results of the ACTH 
stimulation test revealed baseline ACTH and cortisol levels of 
19.68 pg/dl and 0.49 µg/dl, respectively; cortisol levels meas-
ured 20 and 40 minutes after injection of synacthen were 37.03 
µg/dl and 43.62 µg/dl, respectively. These results allowed the 
possibility of primary adrenal insufficiency to be eliminated, 
while indicating secondary adrenal insufficiency; however, ad-
ditional tests were not performed in consideration of the pa-
tient’s hospital course. Based on these results, the following ap-
proach was taken. First, because of the presence of abdominal 
distension and an elevated WBC count, we could not rule out the 
possibility of an intestinal obstruction. Therefore, the patient 
was fasted, a nasogastric tube and a rectal tube were placed, and 
a third-generation cephalosporin was given empirically. The pa-
tient was also placed under close surgical observation. Second, 
acute adrenal crisis was determined as the cause for the patient’s 
general weakness, decreased consciousness, and hyponatremia, 
for which intravenous hydrocortisone was injected and sodium 
replacement was performed. 

On the second day of hospitalization, large quantities of gas 
and stool were excreted through the rectal tube; signs of ab-
dominal distension improved. On the third day of admission, 
signs of abdominal pain and distension were absent and vital 
signs were stable without fever. Therefore, the possibility of in-
testinal obstruction was completely ruled out, and the patient re-
sumed oral intake. Laboratory test results revealed the follow-
ing: hemoglobin, 9.6 g/dl; WBC count, 18,950/ml (86% neu-
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Fig. 3. Retrospective review of the abdominal CT scan revealed an abscess formation around the right sternoclavicular joint region.

Fig. 4. Neck CT scan showed deep neck infection involving anterior neck, right sternoclavicular joint region, right supraclavicular fossa, left 
submandibular region, and left parapharyngeal space at the suprahyoid bone level.

trophils); sodium, 127 mEq/L; and CRP, 134 mg/L. Although 
the physical examination of the abdomen had improved, CRP 
level and WBC count were still elevated, and the patient’s men-
tal status had not improved. Therefore, previous studies were 
re-examined; that day, the microorganism from the blood micro-
bial culture performed at the time of admission was proven to be 
methicillin-susceptible Staphylococcus aureus (MSSA). So the 
antibiotic was switched from the existing third-generation ceph-
alosporin to cefazolin. The abdominal CT scan taken at the time 
of admission was re-examined.  As a result, an abscess, which 
had not been identified initially because our focus had been on 
the patient’s abdominal distension and pain, was discovered 
near the right sternoclavicular joint. The view that revealed the 
abscess had not originally been available on the abdominal CT 
scan, but the abscess could be incidentally discovered because 

the on-call resident had observed atelectasis in the right lung on 
the chest radiograph and requested that the abdominal CT scan 
continue up to the chest (Fig. 3). Deep neck infection was sus-
pected, and clindamycin was added to the antibiotic regimen. A 
neck CT was immediately performed (Fig. 4) and revealed deep 
neck infection involving multiple neck spaces. 

On the fifth day of admission, surgery for the deep neck in-
fection was performed and irrigation and debridement of the in-
volved deep neck spaces were performed. After surgery, the pa-
tient was admitted to the intensive care unit and received post-
operative care. The vital signs immediately after surgery were 
stable, with good respiration. However, the patient’s WBC 
count increased to 50,700/ml (93% neutrophils), so the patient 
was closely observed for septic shock or sepsis-induced hypo-
tension during treatment. Cefazolin and clindamycin were 
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maintained, and care was taken to avoid pulmonary edema by 
retaining an appropriate amount of urine through the use of flu-
ids and diuretics. On the first postoperative day, the patient re-
mained drowsy. The results of laboratory tests showed the fol-
lowing: hemoglobin, 10.6 g/dl; WBC count, 32,520/ml (97% 
neutrophils); sodium, 138 mEq/L; chloride, 102 mEq/L; and po-
tassium, 2.8 mEq/L; the WBC count was lower than that on the 
previous day. On the third postoperative day, the result of the 
pus culture that had been performed on the day of the surgery 
was proven to be MSSA strain previously detected in blood. On 
the fourth postoperative day, the patient’s WBC count was 
12,750/ml (92.4% neutrophils) and CRP level was 34.14 mg/L. 
The patient became alert and oral intake was started. On the 
ninth postoperative day, the patient was moved to a general 
ward and frequent wound dressing was performed. The admin-
istration of antibiotics and hydrocortisone was continued using 
fluid and diuretics, and care was taken to avoid a positive fluid 
balance. Wound and blood microbial culture tests were negative 
for bacteria; however, the wound had substantial dead space and 
healing was slow. Frequent wet dressing and conservative treat-
ment was provided. On the 48th postoperative day, the patient 
was discharged after wound healing had been complete, and she 
did not experience specific complications. 

DISCUSSION

Deep neck infection refers to an abscess or cellulitis occur-
ring in the potential space formed by the neck fascial planes. 
Infections mostly occur in the parapharyngeal, submandibular, 
lateral pharyngeal, and retropharyngeal spaces, and Ludwig`s 
abscess is observed relatively frequently.[2-4] In cases of in-
fection that invades multiple deep neck spaces, as in this case, 
mediastinal extension has been frequently reported.[5] Pain is 
the most common clinical symptom with deep neck infection, 
followed by odynophagia, neck swelling, and fever.[6] Before 
the development of antibiotics, infections of the pharynx and 
tonsils were the primary causes of deep neck infections. In the 
era of antibiotic therapy, the causes are increasingly being re-
placed by regional trauma following violence or dental 
infection.[2,6] The development of antibiotics and improve-
ments in dental care have resulted in a reduced incidence of deep 
neck infections; however, these infection are now frequently ob-
served in elderly individuals with systemic diseases.[3] The re-
sults of a recently conducted retrospective study have shown 
that Streptococcus viridians accounted for the bulk of associated 
pathogens [1,3,4]; a high proportion of Klebsiella pneumoniae 

was detected among Gram-negative bacteria,[1,3] while high 
proportions of Staphylococcus epidermidis and S. aureus were 
detected among Gram-positive bacteria.[4] For all patients with 
suspected deep neck infection, empirical antibiotics must be ad-
ministered without waiting for culture results. Antibiotics effec-
tive against β-lactamase-resistant pathogens, such as penicillin 
plus a β-lactamase inhibitor and cefoxitin, cefuroxime, imipe-
nem, and meropenem, are recommended. In addition, clindamy-
cin or metronidazole should also be used in combination with 
one of the above agents, to cover for anaerobic bacteria, while 
gentamycin is recommended as cover for Klebsiella species in 
diabetic patients. Vancomycin is recommended as the initial em-
pirical antibiotic for intravenous drug users and patients with 
immune dysfunction.[7] Treatment depends on quick suspicion 
and diagnosis, early surgical drainage, empirical antibiotic ad-
ministration, and ensuring an airway. In particular, in the case of 
Ludwig’s angina, which occurs in the oral cavity and rapidly 
spreads to the supramylohyoid and inframylohyoid compart-
ments, airway obstruction is frequently observed and a trache-
ostomy must be performed at an early stage.[2,4,7] 

Our case showed clear signs of abdominal distension and 
pain, decreased consciousness, and an electrolyte imbalance at 
the time of admission. These signs and symptoms led the diag-
nosis toward a life-threatening surgical emergency and endo-
crine emergency; deep neck infection was not suspected. 
Moreover, specific findings such as erythema and swelling in the 
neck and sternum were not observed during visual inspection, 
while neck and sternum pain was not specifically checked be-
cause of the patient’s drowsy mental status and generalized pain. 
After admission and treatment according to the initial diagnosis, 
the expected outcome (reduction in WBC count and improve-
ment in the level of consciousness) was not observed. 
Meanwhile, MSSA, which is almost never observed in blood 
culture tests in patients with intra-abdominal sepsis, was 
identified. At this point, the initial diagnosis was suspected to 
have been wrong, and the patient was re-examined. Subsequent 
physical examination revealed tenderness in the sternocla-
vicular joint. Had the resident who provided the initial care at 
the time of admission not requested that the abdominal CT con-
tinue all the way to the chest, the diagnosis of deep neck in-
fection would have been delayed and the patient`s clinical 
course would have been fatal. This patient had tachycardia, 
dyspnea, leukocytosis, and altered mental status at the time of 
admission, and therefore met the sepsis diagnostic criteria of the 
Surviving Sepsis Campaign guidelines published in 2012.[8] 
According to these guidelines, appropriate empirical antibiotics 
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must be administered for patients with sepsis within 1 hour, and 
source control must be achieved within 12 hours. However, in 
this case, appropriate antibiotics were administered ＞ 72 hours 
after admission, and control of the infection source was ach-
ieved 4 days later. 

 In conclusion, basic principles are important in assessing a 
patient, and a thorough physical examination in the emergency 
room, while considering all possibilities, is believed to be 
critical. In particular, in septic patients who do not show the ex-
pected outcome from the recommended treatment, it is im-
portant to set aside the initial diagnosis and explore other 
possibilities. Similarly, the suspicion of deep neck infection 
could be helpful for the treatment of elderly patients with sys-
temic diseases. 
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