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Introduction

Necrotizing fasciitis (NF) is a rare, life-threatening 
infectious disease characterized by deep and superficial 
fascial necrosis, with rapid onset and rapid progression. It 
generally occurs in the perineum, groin and extremities, 
rarely in the head and neck (1). The complications of NF 
in the neck are serious and the mortality rate is relatively 
high (2). Hemolytic Streptococcus A, Staphylococcus spp. 
is the most common causative agent of NF. However, 

we reported a recently successfully treated case of severe 
NF that occurs around the face, neck, and mediastinum 
which is caused by rare pathogens (Klebsiella oxytoca and 
Streptococcus constellatus). The case will help us to have more 
clinic experience and create early-stage diagnostic standard 
and anticipate the severance of the case. And it will allow 
us to choose the correct treatment on this disease and other 
complication associated. 

We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.

Case Report

Necrotizing fasciitis of the jaw, neck and mediastinum caused by 
Klebsiella oxytoca and Streptococcus constellatus: a case report 

Ling Jin#, Kai Fan#, Shuangxi Liu, Shaoqing Yu

Department of Otolaryngology, Head and Neck Surgery, Tongji Hospital of Tongji University, Tongji University School of Medicine, Shanghai, 

China
#These authors contributed equally to this work.

Correspondence to: Shaoqing Yu. Department of Otolaryngology, Tongji Hospital, 389 Xincun Road, Putuo District, Shanghai 200065, China.  

Email: yu_shaoqing@163.com.

Abstract: Necrotizing fasciitis (NF) is a rare, fulminant, lethal soft-tissue infection result in fascial necrosis, 
it is rarer in the head and neck area. Infection caused by Klebsiella oxytoca is much less common. Therefore, 
we reported a case of NF in the maxillofacial region, neck and upper mediastinum caused by Klebsiella oxytoca 
as the main cause recently treated in our department. The patient is a middle-aged male with a 10-year 
history of diabetes with unstable insulin control. The main symptoms were pain on left side with dysphagia 
and fever and the situation was getting worse. The patient had limited ability to have mouth open and had 
hyperemia, swelling on the left pharynx, maxillofacial area, and upper left neck and skin tenderness, and 
all symptoms were getting worse quick. The CT mainly found out that left oropharyngeal wall, parotid 
gland area, bilateral submaxilla, left neck, and superior mediastinum are swelling with gas. The blood test 
result: leukocytes count 16.64×109/L, neutrophils percentage 85.8%; C-Pr 320 mg/L; urinary routine: urine 
glucose (+++++), ketone bodies (+++++); fasting glucose metabolism: glucose 21.33 mmol/L, glycosylated 
albumin 47.67%. Three incisions of facial and neck were performed to drain pus. Result of bacteria culture: 
Klebsiella oxytoca and Streptococcus constellatus During treatment of DKA and reduce patient glucose level, 
we also treated patient with neck and trachea incisions to drain pus and cleaned daily wound area and used 
different antibiotics according to the bacteria culture and CT results. And finally, the patient was cured 
and discharged from hospital. This case of NF was very rare not only the bacteria in this case but also the 
pathological changes related (involving the mediastinum). The report of his diagnosis and treatment can 
provide experience for future treatments.
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Case presentation

The patient, male, 48 years old, was admitted to the 
department of ENT on 17 March 2020 with symptoms  
“4-days sore in left throat: and half day dysphagia and fever”. 
He had experienced cold and fatigue without toothache. 
Patient had also 10 years diabetes history with unstable 
control with insulin. During his check in patient had below 
condition: temperature: 38.5 ℃, heart rate: 108 bpm,  
blood pressure: 130/80 mmHg, breathing 20 beats/min. 
Clear consciousness, restricted mouth open ability (1 
transverse finger); Lower left side with no teeth or only 
roots left; 2nd degree swelling on left side tonsil; Obvious 
swelling of the soft palate and palatal tongue arch on the 
left side, inaccessible to observe condition of epiglottis, 
larynx and pharynx; congestion of the skin in the parotid 
area, submaxillary area and upper left neck mild swelling 
with tenderness. The blood test result: leukocytes count 
16.64×109/L, neutrophils percentage 85.8%; C-Pr  
320 mg/L; urinary routine: urine glucose (+++++), ketone 
bodies (+++++); fasting glucose metabolism: glucose 
21.33 mmol/L, glycosylated albumin 47.67%. Normal 
liver and kidney function, negative screening for human 
immunodeficiency virus (HIV) and syphilis. Originally was 
considered as peritonsillar abscess with neck space infection 
disease. Puncture was performed to extract pus, but no pus 
was extracted. Cefathiamidine, metronidazole and insulin 

were injected to reduce blood glucose level and patient was 
rehydrated for ketoacidosis.

On the second day of admission, patient’s symptoms 
worsened, he was apathetic, sleepy with heart rate of  
110/min. Patient had difficulty to breath and swelling 
was getting worse on the left parotid area, submandibular 
and upper neck, skin temperature increased, and was 
feeling twisting (Figure 1A). Patient was provided oxygen 
inhalation and was under ECG monitoring. CT scan was 
performed to check head and neck areas including left 
oropharyngeal lateral wall, left facial parotid area, both 
sides of submandibular, left neck and upper mediastinal 
pneumoperitoneum (Figure 1B,C). Patient also had 
ketoacidosis symptom (blood analysis results: PH 7.31, 
CO2 partial pressure 20 mmHg, oxygen partial pressure 
77 mmHg, bicarbonate concentration 10.1 mmol/L, 
standard bicarbonate 13.9 mmol/L), change of sepsis 
(procalcitonin 8.73 ng/mL, reference value 0.5–10 ng/mL 
for consideration of sepsis). During that night tracheotomy, 
neck incision and drainage were performed. During the 
surgery, a transverse incision was made under the right 
jaw, and taupe pus with smell was extracted from the area 
of subhyoid muscles. There was smell but no obvious pus 
observed from left anterior edge of sternocleidomastoid 
muscle to the peri-carotid artery sheath area, until the upper 
level of the tip of the mastoid process and lower level of the 
posterior area of the clavicular head. During the operation, 
the two incisions were connected in the subcutaneous space. 
2 negative pressure drainage tubes and nasogastric feeding 

Figure 1 Preoperative frontal view, preoperative coronary CT (computed tomography) and preoperative sagittal CT. (A) Preoperative 
frontal view: significant swelling in the left parotid area, submandibular, upper neck. (B) Preoperative coronary CT: left parotid area, 
submandibular, lower neck air-containing pus cavity (arrow). (C) Preoperative sagittal CT: left fundus, submandibular, upper mediastinal air-
bearing.
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Figure 2 Pathological sections, clinical features and pictures of pathogenic bacteria of the patient. (A) Pathology: HE (hematoxylin-eosin 
staining, HE) ×200, fascial necrosis and massive inflammatory cell infiltration. (B) Pus cavity rupture via the left sublingual caruncle. (C) 
After the second postoperative trauma: dark red, swollen skin in the left parotid area, open drainage port. (D) Klebsiella oxytoca: growth on 
blood plate, forming large greyish-white, moist, mucus-like colonies. (E) Streptococcus constellatus: white, round, β-hemolytic ring colonies on 
blood plates incubated at 35 ℃.
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tubes were inserted before patient was sending to SICU for 
monitoring 

Next day after surgery, patient’s temperature reached  
40 ℃, and the swelling of the left side of the jaw and face 
was still obvious. Re-examination of the chest CT shows 
no improvement of gas build on the upper mediastinum 
and the left parotid area. So we rechecked through incision 
on the left neck, and a large amount of taupe pus with 
smell was drained from the anterior and subcutaneous 
space of the parotid gland. Pseudomembranous necrosis 
of the anterior muscular fascia was also observed, after 
cleaning the extracted tissue was sent for pathology check  
(Figure 2A); when we check the left side of mouth, mouth 
open ability was still limited, bottom of tongue was still 
swelling, ulceration and pus discharge at the left sublingual 
caruncle (Figure 2B); deep abscess was observed and 
connected to left parotid space neck space. Same type of 

pus was drained from left subcutaneous of left tracheotomy 
incision and upper mediastinum. After we left neck incision 
upper area open (Figure 2C); and drained pus under negative 
pressure from left bottom of mouth left neck incision. And 
clean abscess with hydrogen peroxide and diluted polyvinyl 
iodide solution. 

Two pus cultures were sent for examination. The first 
pus culture sample was collected during the first surgery. 
The second pus culture sample was collected during the 
second surgery with trauma probe. The two pus cultures 
were both positive for Klebsiella oxytoca (Figure 2D) and 
Streptococcus constellatus (Figure 2E). Anaerobic cultures 
were negative for both pus and high fever blood. One week 
after treatment, pus and blood cultures showed fungal 
infection (Candida albicans and Candida guilliermondii). 
Before the bacterial culture results, based on experience, 
vancomycin, piperacillin sulbactam and ornidazole were 
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used together, then adjusted to different antibiotic: 
meropenem and tigecycline, and fluconazole was used for 
fungal treatment. Throughout the entire treatment, glucose 
level was monitored and controlled by using insulin. 
Patient was rehydrated for ketoacidosis, nasal feeding 
and albumin supplementation were also used to treat his 
hypoproteinemia.

9 days after his surgery, patient temperature returned to 
normal. And from the 14th days of admission to hospital, 
neck and oral pus decreased, and his mouth open ability 
improved as well. On the 25th day with the 3rd cleaning of 
wound, left neck incision was sutured. Only one negative 
pressure drain tube was left at the left front parotid gland 
abscess. On the 30th day, negative pressure drain was 
removed. And patient was discharged from hospital on 
day 37. And according to patient’s follow up visits after  
3 months, 6 months and one year there was no recurrence.

All procedures performed in the studies involving human 
being as participants were in accordance with the ethical 
standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised 
in 2013). Written informed consent was obtained from the 
patient families.

Discussion 

NF is dangerous and rare disease with an incidence of 
0.004% to 0.001% (3), but there is a trend of increasing 
incidence worldwide. In the NF case, we presented, the 
situation was very severe, NF occurred extensively between 
shallow and deep fascial stroma. While it is more rarely that 
the case also impacted the maxilla, neck and mediastinum. 
NF pathogens are mostly mixed bacterial infections (4,5). 
Hemolytic Streptococcus A and Staphylococcus spp are the 
most common pathogens that cause NF. Recently, Klebsiella 
pneumoniae has been found as a cause of NF (6). 

In this case, the mixed infection of Klebsiella oxytoca 
and Streptococcus constellatus constellation is rare. Klebsiella 
oxytoca is part of enterobacteriaceae family which is gram 
stain negative and facultative anaerobes. These bacteria can 
ferment glucose and produce acid and gas. Diabetic patient’s 
high-level glucose served as raw material in this case. So 
the CT result showed in this case showed a large amount of 
cumulated gas. In recent years, Streptococcus constellatus as a 
part of Streptococcus milleri family has gradually became 
one of the important pathogens causing purulent infections 
in the body with a few reports (7). Although it is aerobic 
Gram-positive, the anaerobic environment can increase 

its ability to grow. And co-infected with other bacteria its 
virulence can increase significantly. The patient had several 
negative anaerobic cultures of pus and blood, but both 
bacteria have alibility to multiple quickly under anaerobic 
conditions. The patient clinical condition is very typical 
anaerobic bacteria infection, showing gas and smell. The 
presence of Candida in the blood and pus cultures one week 
after treatment, we consider that it is related with using 
large dose of different types of antibiotics, not the original 
pathogen.

NF occurs well in adults with immune deficiencies 
such as diabetes (8). Dentinogenic infections are the most 
common cause of cervical NF, followed by parapharyngeal 
interstitial and peritonsillar infections (9). In this case, the 
patient was a diabetic patient with unstable control and low 
immunity. His early symptom was one side infection around 
tonsils. His late symptom was severe abscess around parotid 
gland and bottom of the tongue. And ulcerated is presented 
from the sublingual caruncle. Although patient doesn’t have 
tool extraction and toothache history, but left side teeth 
having cavities and missing teeth with only root. So we 
consider the cause of his NF infection is by teeth infection. 

CT examination is essential in NF diagnosis and is one 
of the reliable methods of diagnosis and follow up (10). 
CT imaging of the neck NF includes: loss of fat shadow 
in in the interstices of the neck, thickness increasing of 
the cervical broad muscle, partial fractur of cervical broad 
muscle, fluid and gas accumulation in the deep cervical 
fascia and pneumoperitoneum. The typical sign of NF 
image is “Bubble sign” (11). Pathology is one of the 
standards for the diagnosis of NF, usually necrosis of the 
fascia and thrombosis of small vessels will be observed. In 
the case studied, the pathology conforms (Figure 2A).

Early-stage diagnosis of NF is very important, 
according to our experience, the following: (I) patients 
with low immunity such as unstable control of diabetes; 
(II) pharynx or dental infections are as inducement; (III) 
the disease progresses rapidly; (IV) neck swelling and 
pain, subcutaneous twirling feeling, apathetic; (V) in CT 
examination, there was swelling and effusion in fascial 
space, especially with “Bubble sign”.

The basic principle of treating NF is to make timely 
and extensive incision, repeatedly and thoroughly clear the 
trauma, and establish an unobstructed drainage (12). Most 
patients with NF have diabetes or ketoacidosis situation. We 
need to monitor patient closely and treat all complications 
then have surgery as soon as possible. The incision around 
neck area is challenging as it should be large and deep 



8435Annals of Palliative Medicine, Vol 10, No 7 July 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(7):8431-8436 | http://dx.doi.org/10.21037/apm-20-2427

enough to clear necrotic facial tissue. But neck tissue is 
complicated, it contains important structure as carotid 
artery, trachea, esophagus, nerves… Overtreatment can 
damage these structures and be fatal. Also, before effectivity 
of antibiotics, the condition could get worse. It may 
need extra 2 or more surgeries according to the patient’s 
condition. In our case the patient worse condition was on 
day 3 after the surgery, further necrosis was presented. 
There was totally 3 times surgery to clean and drain It is 
also mentioned that after incision and drainage, combined 
with negative pressure suction, can strengthen the effect of 
cleaning and drainage.

In addition, the maintenance of airway patency is 
the top priority during the treatment of NF in the head 
and neck, and timely and necessary tracheotomy is an 
important part of the steps during treatment, which can 
prevent the occurrence of asphyxia. Early tracheotomy 
should be considered in patients with moderate to severe 
laryngeal obstruction and difficulty in opening the mouth; 
postoperative tissue swelling is aggravated by intraoperative 
pulling and injury to the cervical gap and upper mediastinal 
tissue, which can compress the airway, and prophylactic 
tracheotomy Pressure on airway can prevent pulling and 
injury to the cervical gap and upper mediastinal tissue 
and avoid aggravation of swelling condition. Preventive 
tracheotomy should also be performed before surgery. In 
this case, our patient is in a typical situation, so tracheotomy 
was performed before surgery.

According to relevant literature, although the mortality 
rate of NF is relatively high, but there is almost no 
recurrence of NF reported after cure, and the patient in this 
case also had no recurrence within 1 year of follow-up. Also, 
we considered that the patients will pay more attention to 
their heath after being saved. 

In conclusion, NF at the head and neck area is rare and 
dangerous and is often with several bacterial infections. In 
this case it is much less common with two bacteria (Klebsiella 
acidophilus and Streptococcus zoster). Neck swelling and 
pain, subcutaneous crepitation, apathetic, are early-stage 
symptoms for diagnosis. Imaging, especially CT, is most 
helpful for diagnosis and evaluate treatment, and incisional 
examination of extensive fascial necrosis and pathology 
check after surgery are also accurate diagnosis standard. 
Early-stage diagnosis and positive treatment, keeping 
airway unobstructed, adjustment of antibiotics according to 
test result of culture and CT scan, debridement by stages, 
prevention and treatment of complications are the key 
therapy.
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