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Tracheal Infection Resulting from High Endotracheal Tube Cuff
Pressure in an Unconscious Patient with Brain Trauma
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Deep neck infections (DNIs) are mainly caused by dental caries, tonsillitis, and pharyngitis; however, DNIs can also occur
after head and neck trauma. A 79-year-old male patient underwent a craniectomy due to an acute subdural hematoma. The
patient was unconscious and continued to have a fever, but no clear cause was found. On postoperative day 9, he suddenly
showed redness and swelling on the anterior neck. Enhanced computed tomography of the pharynx revealed tracheal ne-
crosis and an abscess in the surrounding area. An incision and drainage were performed and Enterobacter aerogenes and
E. faecalis were identified. The infection was controlled after antibiotic treatment. High endotracheal tube cuff pressure
was suspected as the cause of the tracheal infection. Although DNIs are difficult to predict in patients who cannot report
their symptoms due to unconsciousness, prevention and rapid diagnosis are important, as DNIs have serious side effects.

(Korean J Neurotrauma 2018;14(2):155-158)
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Introduction

Clinically, when body temperature rises above 38.3°C,
this is classified as a fever.” Fever is a common clinical
symptom observed in 70% of intensive care unit (ICU) ad-
missions. The most common causes of infection are pneu-
monia, surgical site infection, catheter-related urinary tract
infection, clostridium difficile infection, and sinusitis.*”
Deep neck infection (DNI) is uncommon, with an incidence
of around 9-12/100,000 inhabitants/year.'” The use of broad-
spectrum antibiotics has greatly reduced the incidence and
mortality of DNI, but delayed diagnosis or improper treat-
ment can lead to serious complications.” It is important to
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actively monitor and manage these infections, and if neces-
sary, provide an appropriate antibiotic prescription and per-
form surgical incision and drainage. DNI cases due to high
cuff pressure of endotracheal tubes (E-tubes) are rare.” Here,
we report a case of DNI due to high cuff pressure of an E-
tube as a cause of fever in an unconscious patient.

Case Report

A 79-year-old male patient visited our emergency de-
partment for a head injury following a fall down stairs. He
underwent a brain computed tomography (CT) scan ap-
proximately 2 hours after the trauma. His initial neurologic
examinations were as follows: vitals were stable, Glasgow
Coma Scale (GCS) score was 14 (E4V4M6), pupils were
normal bilaterally, and there was no history of loss of con-
sciousness. Also, he had no recent history of any medical
treatments or hematologic disorders, hypertension, diabe-
tes mellitus, or alcoholism. A sudden onset of decreased con-
sciousness (GCS E1VIMI) developed 4 hours after the trau-
ma. Newly found increased acute subdural hematoma was
detected in the left cerebral convexity on subsequent brain
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CT (Figure 1A). Intubation was performed preoperatively
in the emergency room. Emergent surgical intervention of
a craniotomy with hematoma removal was performed. Af-
ter surgery, we administered ceftriaxone 2 g/qd for 4 days
for operative wound care.

His body temperature was 39.1°C on the first postopera-
tive day. On laboratory evaluation, his white blood cell
(WBC) count was 14,230/mm’. The erythrocyte sedimen-
tation rate (ESR) and C-reactive protein (CRP) were 7 mm/
hr and 144.6 mg/dL, respectively (Table 1).

The fever focus was not found during the fever study, ex-
cept lung atelectasis. We were consulted with the infectious
medicine department and observed without any antibiotic
prescription. However, he had a continuous fever until the
eighth postoperative day, and laboratory evaluation showed
no decrease in WBC, CRP, and ESR values. In a follow-up
fever study, the cause remained unknown. A brain CT and
cerebrospinal fluid (CSF) study were also performed to dis-
criminate central nervous system (CNS) infection. The brain
CT and CSF study did not show any specific findings (Fig-
ure 1B). On the ninth postoperative day, he suddenly showed

TABLE 1. Serial laboratory findings from the patient

redness and swelling on the anterior neck, and a pharynx
enhanced CT (ECT) was performed. On the pharynx ECT,
the E-tube cuff was found to have inflammatory findings
and air bubbles in the soft tissue adjacent to the trachea were
noted, extending to the right thyroid gland and both viscer-
al spaces (Figure 2A-D). The cuff pressure of the E-tube
was checked at 40 cmH,O. The cuff pressure was 25 cm-
H,O when the patient was admitted to the ICU, but the tid-
al volume was not well-maintained and the cuff pressure
increased. DNI was confirmed and an emergency operation
was performed (incision and drainage with total thyroidec-
tomy). Similar to CT findings, the inflammatory change and
abscess around the E-tube cuff site were severe. Enterobac-
ter aerogenes and E. faecalis were cultured during the opera-
tion, and sensitivity to ampicillin/sulbactam and piperacillin/
tazobactam was high on antibiotic susceptibility testing.
Piperacillin/tazobactam antibiotics were used to increase
the antimicrobial activity against Gram negative bacteria.
Following antibiotic treatment, 2 weeks of post-surgery, the
injured trachea was reconstructed by covering the defect
with an upper subplatysmal flap and strap muscle. After 1

Laboratory variables  Normal values  Initial POD #1 POD #3 POD #5 POD #8 POD #9
WBCs (x 10°/mm?®) 4.0-10.0 13.99 14.23 17.78 14.93 20.45 32.67
Platelets (x 10°/mm°) 130-400 195 143 175 199 243 262
ESR (mm/hr) 0-9 14 7 59 56 68 60
CRP quan (mg/L) 0-5 7.1 144.6 223.8 147.5 134.4 256.5
Procalcitonin (ng/mL) 0.00-0.05 0.31 0.19 0.23 3.37
CSF pleocytosis Normal
Blood culture No growth  No growth No growth  No growth
Urine culture No growth  No growth No growth  No growth
Sputum culture No growth Candida albicans  No growth

POD: postoperative day, WBC: white blood cell, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, CSF: cerebro-

spinal fluid
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FIGURE 1. Preoperative and postoper-
ative brain CT. (A) Preoperative brain CT
scan shows increased right convexity
subdural hematoma with midline shift
to the left. (B) The CT scan from postop-
erative day 8 shows resolving hemato-
ma and improved midline shifting.



FIGURE 2. Contrast-enhanced neck CT
scan. An over distension state of the up-
per (cervical) trachea and adjacent soft
tissue with air bubbles around the tra-
chea, the right thyroid gland, and both
visceral spaces are shown (A and B).
Severe infection and necrosis around
the endotracheal tube cuff is revealed
(C and D, white arrow).

week the E-tube was replaced with a tracheostomy cannu-
la. The patient’s condition improved.

Discussion

A DNI occurs when inflammation spreads within the cer-
vical facial planes and space to form an abscess.” In the pre-
antibiotic era, odontogenic infection was the most common
cause of oral hygiene problems. Other causes include ton-
sillary and pharyngeal infection and trauma.”"” Despite re-
cent improvements in health status, health care, and antibi-
otics, DNIs have been reported in all age groups and delayed
or improper treatment is associated with high mortality.>”

The incidence of DNI increases with hematologic disor-
ders, hypertension, diabetes mellitus, and alcoholism, and
there are many reports of the association between diabetes
mellitus and bacterial infection.” Elevated blood glucose
increases the incidence of infection. In animal studies, short-
term or long-term hyperglycemic conditions decrease im-
munity, including neutrophil sterilization, cell immunity,
and complement activation.” Therefore, patients with dia-
betes or other related systemic diseases require careful at-
tention when treating DNIs.

Clinical signs and symptoms are important in the diagno-
sis of DNIs. As reported by Ballenger and Snow" the order
that DNI symptoms occur is pain, dysphagia, radiating
pain, and fever. Therefore, in patients with DNI, the early
symptoms reported by patients are important. However, in
this case, the physical examination was limited due to the
unconscious state of the patient after traumatic brain injury.
Because of this, it was difficult to diagnose the skin lesions
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until visual appearance.

The most common bacterial strains are aerobic Strepto-
coccus viridans, p-hemolytic streptococci, Klebsiella pneu-
moniae, and Staphylococcus, and anaerobic strains Bacte-
roides and Peptostreptococcus.””” Among these, organisms
such as Staphylococcus aureus (gram-positive cocci) and
gram-negative rods that produce Pseudomonas aeruginosa
and extended spectrum B-lactamase-producing Enterobac-
teriaceae may appear, especially in at-risk patients. There-
fore, in the case of an immunocompromised host (e.g., pa-
tients with chemotherapy-induced neutropenia) or patients
with diabetes mellitus, postoperative infection, or trauma,
the abovementioned bacteria are likely to be identified.”” E.
aerogenes and E. faecalis were also identified in this study,
suggesting that trauma caused by high cuff pressure of the
E-tube was the cause of the DNI. An E-tube is the best ven-
tilation aid for airway maintenance and is not only used for
airway maintenance, but is also used as a pathway for re-
moval of organ secretions and delivery of high concentra-
tions of oxygen. Cuff pressure is applied after E-tube inser-
tion to reduce air leakage during tube fixation, inhalation,
and mechanical ventilation. The cuff pressure to prevent
airway injury and aspiration is 20 to 30 cmH,O; if a pres-
sure of 40 cmH,O or more lasts for 15 minutes, tracheal in-
jury may occur.'” In this case, cuff pressure on the day of
DNI diagnosis was checked at 40 cmH,O, which was high-
er than that at the time of ICU admission. Intubation was
performed preoperatively in the emergency room. The pa-
tient was not short or thick, so intubation was not difficult.
In addition, intubation was carefully performed and was
successful on the first attempt, with no visible damage. Simi-
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lar to CT findings, the surgical site showed that the inflam-
matory change and abscess around E-tube cuff site were
severe. Therefore, bronchial damage and increased possi-
bility of DNI may result from high pressure. Thus, main-
taining normal pressure by frequently checking the E-tube
cuff pressure is important, to minimize damage due to high
pressure. Early diagnosis and broad spectrum antibiotic treat-
ment are needed for DNI, and appropriate early surgical
treatment is paramount.”’ In this case, early diagnosis of DNI
was difficult as the patient was unconscious. However, the
patient’s condition improved with appropriate antibiotic
and surgical treatment. Therefore, if the cause of fever is
difficult to find in an unconscious patient after trauma, al-
though the incidence of DNI is low, investigating for DNI
may improve patient outcomes.

Conclusion

DNI can cause life-threatening complications if diagnosis
is delayed or inappropriate treatment is given. The most com-
mon causes of DNI are odontogenic infections, surgical trau-
ma, trauma, and esophageal perforation. In rare cases, DNI
can be caused by high cuff pressure, as in our case. Particu-
larly in our case, there was a limitation in the physical exam-
ination, as the patient had impaired consciousness. There-
fore, it is important to note that DNI due to E-tube high cuff
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pressure may occur when the cause of fever is unknown in
patients with reduced consciousness after trauma.
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