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Introduction

The neck structure is complex, with most soft tissues 
and gaps extending in all directions, including airways, 
important blood vessels, and nerves. Deep neck abscesses 
are often caused by odontogenic and pharyngeal infections. 
Upper gastrointestinal infections and foreign bodies, 
cervical lymphadenitis, neck fistulas and cyst infections 

are also common causes of deep neck space infections. 
The currently accepted method for diagnosing abscesses is 
enhanced CT of the neck. Once the abscess formation is 
confirmed, the treatment principle is to completely drain 
the abscess. Improper control of deep neck infections can 
result in badly dangerous outcomes. Vascular rupture, 
mediastinal infection, empyema, sepsis, dyspnea, and renal 
liver failure are common complications when neck-deep 
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abscesses could not be controlled. These complications 
could be life-threatening in severe cases. Therefore, neck 
infections, especially deep neck abscess formation, are 
of priority in clinical settings. A deep neck abscess is an 
infection of the fascia and space of the neck. It often occurs 
in the parapharyngeal space, submandibular space, masseter 
space, retropharyngeal space, sublingual space, prevertebral 
space, and carotid space (1). The most cause of an abscess 
is dental infection. Incision drainage combined with 
antibiotics is the main treatment method for abscesses (2).  
Incision drainage is effective but has several drawbacks. 
First, it can result in damage to important blood vessels and 
nerves. When the abscess is deep, surgical trauma danger is 
increased because the inflammatory tissue is easy to bleed, 
or the structure is not clear during the operation. Second, 
surgical trauma stress can easily lead to complications 
when patients who suffer from the operation will be more 
sensitive to pathogenic bacteria in the environment and 
more likely to get sick. Third, open incisions may cause 
tumor dissemination when the abscess is caused by a tumor 
(2,3). Finally, incision scars can also cause aesthetic defects. 
Therefore, carefully opening the abscess cavity, avoiding 
tissue damage, and protecting important tissue structures 
are important. 

Several studies have shown that puncture drainage guided 
by B-ultrasound is a more effective option than incision 
drainage for some deep neck abscesses. Puncture drainage 
can avoid the above disadvantages of incision drainage. 
It reduces the difficulty of the operation and avoids the 
trauma caused by the operation to the patient. If the 
abscess is caused by a tumor, it also avoids the spread of the 
tumor, and finally there is no surgical scar. An earlier study 
showed that 5 patients were successfully treated for deep 
neck abscesses by puncture drainage (4). Yeow et al. also 
showed a case of deep neck abscesses in the parotid gland 
and retropharyngeal space (5,6). Al-Belasy and Gudi et al. 
reported cases of puncture drainage in the masseter space 
(7,8). For the submandibular space, parapharyngeal space, 
and peritonsillar space, B-guided puncture drainage has also 
been shown to be an effective option (9-12). However, most 
of these studies were case reports, or the number of cases 
was small.

The present study was observational. Sixty cases in our 
department that met the criteria were enrolled and divided 
into the B-guided puncture drainage and incision drainage 
groups. Clinical data and treatment effects were analyzed. 

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

org/10.21037/gs-21-120).

Methods

Patients

Patients diagnosed (from January 2015 to December 2019) 
with neck abscesses were enrolled in the study. All enrolled 
patients supplied signed informed consent. All procedures 
performed in this study involving human participants were 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The ethics committee approved the present 
study of Tianjin's Third Central Hospital (No. IRB2020-
056-01). The inclusion criterion was abscesses in the deep 
neck space, as shown by computed tomography (CT), 
B-ultrasound, or magnetic resonance imaging (MRI). 
Abscesses were not widespread or in multiple locations. 
Exclusion criteria were as follows: (I) secondary neck abscess 
caused by space-occupying lesions, trauma, or surgery; (II) 
patients who did not provide signed informed consent; (III) 
those with autoimmune disease and coagulopathy; (IV) 
scattered abscesses (i.e., >2 areas with abscesses); and (v) 
those with necrotizing fasciitis.

Treatment methods

Routine examinations were done after admission to the 
hospital; B-ultrasound, often in conjunction with CT or 
MRI, was used to determine the extent of inflammation and 
abscess formation. Patients were then treated with puncture 
or incision drainage and intravenous antibiotic therapy.

Puncture drainage method 

The patient was placed in the supine position. B-ultrasound 
was performed to evaluate the location, size, and adjacent 
tissues of the abscess. Important issues that could be affected 
during punctures, such as parotid gland, submandibular gland, 
internal carotid artery, internal jugular vein, neck carotid artery, 
and facial nerve, were noted. Routine disinfection, draping, 2% 
lidocaine for local anesthesia were performed for the patient 
before operating. Under B-ultrasound monitoring, puncture 
drainage was performed. B-ultrasound was performed 
regularly to monitor the size of the abscess.

Incision drainage method 

The incision was made from swelling of the neck to the 
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low position of the abscess cavity. Subcutaneous tissue 
was separated until it reached the abscess cavity. Pus was 
extracted with a sterile needle tube for bacterial culture. 
Necrotic tissue in the abscess cavity was cleaned up, and a 
suction device absorbed pus. The abscess cavity was flushed 
repeatedly with normal saline, metronidazole, hydrogen 
peroxide, or diluted iodophor solution. One end of the 
drainage tube is placed in the abscess cavity, and the other 
end relates to a negative pressure drainage ball.

Patient characteristics

Patient characteristics were collected, including age, sex, 
systemic illness, the largest diameter of the abscess, highest 
temperature, location of the abscess, duration of a retention 
drainage tube in an abscess (indwelling time for short in the 
article), average drainage volume of the first three days after 
drainage, retreatment of multiple punctures or incisions, 
cure rate, complications, tracheotomy, and the number of 
hospitalization days.

Complications and standard of cure

Complication criteria were bleeding, exudation, airway 
injury, gland injury, nerve injury, vascular injury, decoupling, 
other puncture complications, sepsis, mediastinal infection, 
pericarditis, and jugular vein thrombosis, pneumonia, arterial 
infection, dyspnea, and other infectious complications. The 
cure criteria included the abscess cavity shrinking naturally 
and having drainage of pus within 24 h <1 mL. No new 
abscesses, local pain, and abnormal body temperature were 
observed after removing the drainage tube. There were no 
recurrences within 2 weeks after discharge and at the 6-month 
telephone follow-up.

Statistical analysis

The R software ggpubr (version 0.4.0) (https://github.com/
cran/ggpubr) and ggstatsplot (version 0.5.0) (https://cran.
r-project.org/web/packages/ggstatsplot/index.html) were 
used for the statistical analysis. Wilcoxon test was used to 
compare the mean value of 2 groups.

Results

A total of 60 cases met the inclusion criteria; 43 cases 
were distributed to the puncture drainage group and  
17 cases to the incision drainage group. The cure rate of 

the puncture group and the incision group is 100%. There 
were no statistical differences between the 2 groups on 
demographic characteristics, systemic diseases, and abscess 
characteristics (Figure 1). The most common abscess 
location in the puncture group was in the parapharyngeal 
space and submandibular space. The most common abscess 
location in the incision group was in the submandibular 
space, parapharyngeal space, and posterior pharyngeal 
space (Figure 2). There were no significant differences 
in terms of location between the groups. One patient in 
the incision group had pneumonia. There were 2 cases of 
multiple punctures in the puncture group and 0 cases in 
the incision group. There was 1 case of tracheotomy in 
each of the groups (Table 1). Ultrasound results from two 
cases are shown (Figure 3). In case 1, the heterogeneous 
mass (~7×6.6 cm2) was found in the submandibular area’s 
soft tissue on day 0; the mass had an irregular shape, 
unclear boundary, and partial fluidity. B-ultrasound-guided 
puncture and drainage of the submandibular space abscess 
were conducted immediately. On day 4, the heterogeneous 
mass (~3.5×1.6 cm2) was found in the submandibular space’s 
soft tissue, with a small amount of liquid area and drainage 
tube echo. On day 7, the hypoechoic area (~3.1×1.5 cm2) 
was found in the submandibular space’s soft tissue. The 
drainage tube echo was observed on the same day, and 
no obvious liquid dark area was found. In case 2, a mixed 
echo mass in the left parapharyngeal space was observed 
on day 0; the mass had an unclear boundary and irregular 
shape. Abscess formation in the parapharyngeal space 
was suspected; therefore, B-ultrasound-guided puncture 
and drainage of the parapharyngeal space abscess were 
conducted immediately. Upon re-examination on day 6, 
the abscess was found to have a liquid dark area about 2.4× 
0.5 cm2, with striped echo and scattered enhanced bright 
spots. The echo of the drainage tube was observed inside. 
On day 9, the left anterior cervical space showed a mixed 
echo area of about 1.9×0.1 cm2, with a clear boundary and 
scattered enhanced bright spots (Figure 3).

The drainage tube’s average indwelling time in the 
puncture group was 6.9 days compared with 10.6 days in 
the incision group (Figure 4). The average length of hospital 
stay in the puncture group was significantly shorter than 
that of the incision group (8 vs. 10.8, P=0.00028).

Discussion

Deep neck space infections can cause serious complications. 
Several studies have shown that the risk of mortality is 
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Figure 1 Statistical information of enrolled patients. (A) Age of patients in the puncture and incision groups; (B) drainage amount in average 
drainage volume of the first 3 days after drainage (mL) in the puncture and incision groups; (C) the temperature of patients in the puncture 
and incision groups; (D) abscess diameter in the puncture and incision groups.

A

C

B

D

significantly increased once a patient develops complications, 
such as mediastinitis, pericarditis, airway injury, jugular vein 
thrombosis, pneumonia, and arterial injury. An abscess often 
takes 3–5 days to form following a neck infection. Therefore, 
the early detection of abscesses and thorough drainage is 
crucial.

Puncture drainage was first used to puncture and drain 
abscesses in the abdominal cavity and parenchymal organs, 
such as liver abscesses, peri-appendicular abscesses, intestinal 
space abscesses, etc. The development in these fields is 
also relatively rapid. As the puncture drainage technology 
matures, gradually applied to the drainage of abscesses in the 
maxillofacial and deep neck spaces. Compared with other 
inspection methods, like CT, B-ultrasound has advantages 
for soft tissue inspection. B-guided puncture and drainage 

have been widely used in other parts of the body (13-16).  
The advantage of this treatment method is that the drainage 
tube can be inserted under the real-time guidance of 
B-ultrasound to reach the required location and drain the 
abscess thoroughly. The distance between the puncture 
needle and the arterial sheath or important organs can be 
checked in real-time, eliminating the need for estimations 
or blind puncture. Also, abscess development is a dynamic 
process, and exact puncture timing, dynamic observation 
after drainage, and insufficient drainage monitoring can be 
completed under B-ultrasound’s assistance.

To carry out deep neck abscess puncture and drainage 
under the guidance of B-ultrasound, it is necessary to have 
good B-ultrasound equipment, puncture equipment, etc. 
However, the most important thing is the requirement of 
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Figure 2 Distribution of gender and abscess position between the two groups. (A) Comparison of sex between the puncture and incision 
groups; (B) comparison of abscess location between the puncture and incision groups.

Group between gender

Gender

(n=17)

ns ns

(n=43)

Location in groups

Location

A B

Table 1 Clinical characteristics for all enrolled patients

Characteristics Puncture group Incision group P value

Cases 43 17

Female/male 25/18 12/5 0.5491

Age, years [range] 55.8 [28–76] 52.3 [27–75] 0.33

Largest diameter (cm) 12 11 –

Average 6.8 6.9 –

Range 2.8–12 3–11 0.65

Temperature range 37–39.8 37–40 0.75

Systemic illness –

Number of people with diabetes 28 10 0.2128

Indwelling time (days), average [range] 6.9 [4–18] 10.6 [6–17] 4.2e−05

First 3 days amount (mL) average drainage volume of the 
first 3 days after drainage (mL)

8.7 8.8 0.97

Retreatment (incision/puncture) (times) 2 0 –

Tracheotomy 1 1 –

Cure rate 100% 100% –

Number of people with complications 0 1 –

Length of hospitalization (days) 8.0 10.8 0.00028

the operator, which requires the operator to have a clear 
understanding of the structure of the neck and have a 
good understanding of the B-ultrasound image. Accurate 
identification and skilled operation methods.

How to safely and accurately perform ultrasound-

guided puncture drainage? There are several methods 
and precautions for puncture drainage under the guidance 
of B-ultrasound. One is best puncture timing. Puncture 
and drainage should be performed only after an obvious 
abscess wall has been formed. There may be only some 
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Figure 3 B-ultrasonic of 2 puncture drainage cases. Days and diameters are shown.

Patient 1

Patient 2

Figure 4 Distribution of drainage tube retention time and hospitalization days between the two groups. (A) A comparison of the number of 
days of drainage tube retention between the puncture and incision groups; (B) comparing the number of days of hospitalization between the 
puncture and incision groups.

A B

extensive inflammatory reaction in the early stage of 
abscess formation that is not suitable for puncture drainage 
treatment. The second is to determine the precise route 
of the puncture needle. Avoiding important blood vessels, 
nerves, and glands is crucial for puncturing. Because 
we use fine needle puncture, it generally does not cause 
nerve severance damage. If the puncture needle happens 
to penetrate the nerve, then adjust the position of the 
puncture needle as soon as possible, generally, it will not 
cause permanent damage. The third is the precise depth of 
needle insertion. The needle tip should be in the center of 
the liquefaction zone, and the force of insertion should be 

moderate. It is necessary to observe whether the drainage is 
smooth after the puncture. If the drainage volume does not 
match the abscess cavity observed by B-ultrasound, it means 
that there is an abscess cavity that has not been drained. 
The position of the puncture drainage needs to be adjusted. 
It should be noted that the anatomical boundaries of the 
inflammatory and infected tissues are not clear, and it is 
needed especially carefully to identify when B-ultrasound-
guided puncture; otherwise, there will be related injuries.

Zeng et al. found that there are some situations where 
puncture drainage cannot be used, including poor drainage 
caused by thick pus or narrow puncture port and lumen (17).  
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However, we believe that the viscosity of pus is related to 
the timing of drainage. Abscess formation takes time. Pus 
is viscous when there is an incompletely liquefied tissue. 
Although it is difficult to drain, it becomes easier when 
abscess formation is completed. For poor drainage under 
B-ultrasound guidance, Lin et al. implemented a contra-
drainage method for head and neck abscess in 14 patients 
and successfully drained thick pus (18).

Biron et al. stated that all patients with airway obstruction 
should be treated with incision drainage (19). The indications 
for this graduate student’s puncture drainage are more 
extensive; if the abscess is not widespread and frequent, 
puncture drainage can be performed. Case 1 was a good 
example of a deep neck abscess. The abscess was located 
around the submandibular. The patient had third-degree 
dyspnea and received a tracheotomy at once before being 
treated with a puncture drain. The prognosis was good, and 
the patient had no complications.

In their study, Biron et al. excluded older adults  
(>65 years) (19). This contrasts with our study, where most 
patients were aged >65 years. Neck infections and abscess 
formation are common among the elderly and those with 
low immunity.

Our study showed that the length of hospital stay in 
the puncture drainage group was significantly shorter than 
that of the incision group. Shorter hospital stay results in 
reduced complications and costs. The secondary puncture 
drainage ratio was relatively low in our study (2/43 patients), 
which was consistent with Biron et al.’s study (19). 

In the present study, patients with extensive abscesses 
and necrotizing fasciitis were not included, as such patients 
have a large amount of necrotic tissue. As there are many 
fibrous spaces between abscesses, puncture drainage alone 
cannot drain the abscess completely. Surgical incision and 
debridement are still needed. Although we think that the 
observation period of 6 months after this abscess treatment 
is basically enough, we have not observed the long-term 
adverse reactions after the abscess treatment. In future 
studies, we will extend the follow-up period to observe the 
long-term adverse effects reaction. In addition, the sample 
size of this study is relatively small. In future studies, we will 
expand the sample size to verify our study.

Conclusions

The present study’s findings indicated that the number of 
days of hospitalization for puncture drainage guided by 
B-ultrasound was significantly shorter than that for incision 

drainage. Puncture drainage of neck abscess guided by 
B-ultrasound is a safe and effective treatment method and is 
useful in the clinical setting.
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