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Introduction

In this retrospective clinical study of peritonsillar abscesses, we reviewed the data of
162 patients (116 males and 46 females) with peritonsillar abscess aged 8 to 86 years
(mean age, 37.0 years) who had been diagnosed by contrast-enhanced computed
tomography (CT), hospitalized, and treated for the abscess between |January 2017 and
December 2022. The abscess occurred on the left side in 72 (44.4%) patients, on the
right side in 80 (49.4%) patients, and bilaterally in 10 (6.2%) patients. The abscess was
of the superior oval type on 85 (49.4%) sides, the superior cap type on 41 (23.8%) sides,
the inferior oval type on 25 (14.5%) sides, and the inferior cap type on 21 (12.2%) sides.
Among 111 patients, bacteriological examination of the abscess fluid for the causative
bacteria yielded 78 causative strains, including 24 strains of aerobic bacteria, predomi-
nantly Streptococcus pyogenes (51.6%), and 47 strains of anaerobic bacteria; the
remainder were mixed bacterial strains. Bacterial resistance rates to antibiotics were
as follows: 5.8% for piperacillin, 3.4% for ceftriaxone, 2.6% for meropenem, 11.5% for
clindamycin, 28.6% for levofloxacin, and 15.4% for minocycline. Of the 162 patients, 83
(48.3%) were treated by incision, 25 (14.5%) by puncture, 62 (36.0%) with antibiotics,
and 2 (1.2%) via abscess tonsillectomy. The most frequently used antibiotics (87.2%
cases) were ampicillin/sulbactam combined with clindamycin and/or dexamethasone.
The peritonsillar abscess recurred in 14 (8.6%) patients, and the recurrence occurred
within 3 months of the initial onset in 8 (57.1%) of these patients. In conclusion,
contrast-enhanced CT should be performed to accurately diagnose the location, size,
and shape of a peritonsillar abscess and select the optimal treatment.

treatment is required. In general, when peritonsillar abscess
is suspected, the presence of an abscess is confirmed by

Peritonsillar abscess is a frequently observed acute infection ~ puncture, after which incision and drainage are often per-
in routine clinical practice. When exacerbated, peritonsillar ~ formed. However, for a definite diagnosis and to select the
abscesses progress downward from the parapharyngeal —most appropriate treatment method, it is important to
space and can be fatal. Therefore, rapid and appropriate  determine the location, size, and shape of the abscess.
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Materials and Methods

We clinically examined peritonsillar abscesses in which the
pathophysiology was accurately diagnosed by contrast-en-
hanced computed tomography (CT) and treated by inpatient
hospital care.

Subjects and Examination Items

The subject sample included 162 patients (172 sides) with
peritonsillar abscess diagnosed by contrast-enhanced CT at
the Department of Otorhinolaryngology, Himeji St. Mary’s
Hospital who were treated on an inpatient basis during the
6-year period from January 2017 to December 2022. Fur-
thermore, patients with concurrent deep neck abscesses at
the time of the initial examination were excluded as they
would follow a different treatment plan.

During the study period, the model of the contrast-
enhanced CT device was changed, and at present, the Sie-
mens 128-slice CT (SOMATOM Definition AS + ) is used. The
scanning conditions were as follows: tube voltage: 120kV;
auto-exposure control modality: CARE DOSE 4D; rotation
time: 1.0 seconds; beam pitch: 0.8 mm/s; beam collimation:
128 x 0.6 mm; slice thickness/interval: 3.0/3.0 mm; and field
of view: 200 x 200 mm. At the initial examination, the area
extending from the external auditory canal to the upper
border of the aortic arch was scanned at 150 seconds after
administering a contrast medium injection (Optiray 350
injectable) at a rate of 1 mL/s.

Examination items included the following: (1) age and sex,
(2) affected side, (3) number of patients according to type
classification, (4) abscess diameter, (5) proportion of type per
age, (6) bacteriological test results, (7) drug resistance, (8)
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treatment method according to type and diameter of abscess,
(9) state of drug usage, (10) recurrence rate, and (11) recurrence
time. However, when examining items 3, 4, 5, and 8, bilateral
abscesses were treated as two separate cases or two sides.

We performed statistical processing using a Mini Stat-
Mate, with a Kruskal-Wallis H-test for multiple comparisons
and a median test and a Mann-Whitney U test for multiple
group comparisons. A p-value of <0.05 was considered a
statistically significant difference.

The present study was conducted with the approval of the
ethical review board for clinical research at Himeji St. Mary’s
Hospital (approval no. S023-06).

Results

Age and Sex

Patients were aged 8 to 86 years; however, they were most
commonly aged 20 to 29 years, with a mean age of 40.5 years
and a median age of 37 years. Regarding sex, there were 116
male patients (71.6%) and 46 female patients (28.4%), with
male patients accounting for more than 70% of the sample
size (~Fig. 1).

Affected Side
The affected side was the left side in 72 patients (44.4%), the right
side in 80 patients (49.4%), and both sides in 10 patients (6.2%).

Number of Patients According to Type Classification

In accordance with the classification of Ohori et al,' we
classified the abscess type by contrast-enhanced CT; i.e., we
measured the maximum diameter of the abscess by contrast-
enhanced CT in the axial plane. When the site of the maximum
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Fig. 1 Age and sex. Most patients were in their 20s, and male patients accounted for at least 70%.
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diameter was cranial to the uvula tip, it was classified as a
superior type, and when caudal, it was classified as an inferior
type. Furthermore, based on the shape of the abscess, elliptic
abscesses arising inside the tonsillar capsule were classified as
the oval type, and crescent-shaped abscesses arising outside of
the tonsillar capsule were classified as the cap type. Accord-
ingly, we classified four types of contrast-enhanced CT images
using the classification method above (~Fig. 2).

Upon examining the incidence per type for 172 sides that
underwent contrast-enhanced CT, in descending order, we
found superior oval type on 85 sides (49.4%), superior cap
type on 41 sides (23.8%), inferior oval type on 25 sides
(14.5%), and inferior cap type on 21 sides (12.2%). Furthermore,
we found the superior type on 86 sides among male patients
(68.3%) and 40 sides among female patients (31.7%), whereas
the inferior type was found on 37 sides among male patients
(80.4%) and 9 sides among female patients (19.6%), indicating a
high proportion of male patients with the inferior type. The site
of onset was the superior type on 126 sides (73.3%) and the
inferior type on 46 sides (26.7%), and the shape was oval on 110
sides (64.0%) and cap type on 62 sides (36.0%) (=Fig. 3).

Abscess Diameter

Upon measuring the abscess size using the maximum diam-
eter on contrast-enhanced CT in the axial plane, the mean
diameter was 16.6mm and the median diameter was
16.0mm. According to type, the mean and median were
18.4 and 19 mm for the superior oval type, 16.1 and 15.5 mm
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Fig. 3 Number of patients according to type. The superior oval type
accounted for approximately half of the cases, followed in descending
order by the superior cap type, inferior oval type, and inferior cap
type. Furthermore, a higher proportion of male patients had the
inferior type.

for the superior cap type, 13.8 and 15 mm for the inferior oval
type, and 15.4 and 16 mm for the inferior cap type. We found
a statistically significant difference only between the mean
diameters of the superior and inferior oval types (p <0.05),
and there were no significant differences between the other
types. Furthermore, although there was no significant differ-
ence between the abscess types in terms of the median

Superior
Cap

Inferior
Cap

Fig. 2 Classification of Ohori et al." We measured the maximum diameter of the abscess cavity using contrast-enhanced CT in the axial plane.
When the site of the maximum diameter was cranial to the uvula tip, it was classified as the superior type and as the inferior type when it was
caudal. Furthermore, based on the shape of the abscess, elliptic abscesses arising inside the tonsillar capsule were classified as the oval type, and
crescent-shaped abscesses arising outside of the tonsillar capsule were classified as the cap type.
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diameters, the superior oval type tended to have a greater
median diameter than the other types.

Proportion of Type Per Age

Upon comparing the type of abscess according to the patient’s
age (<40 years vs. >40 years), the superior type accounted for
73 patients aged <40 years (76.8%, oval type in 50 patients and
cap type in 23 patients) and 53 patients aged >40 years (68.8%,
oval type in 35 patients and cap type in 18 patients). On the
contrary, the inferior type accounted for 22 patients aged <40
years (23.2%, oval type in 15 patients and cap type in 7
patients) and 24 patients aged >40 years (31.2%, oval type
in 10 patients and cap type in 14 patients). Although we found
no statistically significant difference between the groups, the
proportion of inferior type tended to be higher in patients aged
>40 years than in those aged <40 years (~Fig. 4).

Bacteriological Test Results

Bacteriological tests revealed aerobic bacteria strains in 24
patients (21.6%), anaerobic bacteria in 47 patients (42.3%),
and mixed aerobic and anaerobic bacterial strains in 7
patients (6.3%), whereas normal bacterial flora or negative
test results were found in 33 patients (29.7%). Anaerobic
bacterial strains cannot be identified at our hospital; there-
fore, when presenting strains of aerobic bacteria only, Strep-
tococcus pyogenes was the most common in 16 patients
(51.6%), followed by Streptococcus anginosus in 6 (19.4%),
Streptococcus constellatus in 3 (9.7%), Staphylococcus aureus
in 2 (6.5%), and other strains in 4 (12.9%).

Drug Resistance

Upon comparing the bacterial resistance to antimicrobials, the
resistance rates were low: 5.8% for piperacillin (PIPC), 3.4% for
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Fig. 5 Drug resistance. The resistance rates were low for piperacillin
(PIPC), ceftriaxone (CTRX), and meropenem (MEPM), but high for
clindamycin (CLDM), levofloxacin (LVFX), and minocycline (MINO).

ceftriaxone (CTRX), and 2.6% for meropenem (MEPM).
Conversely, the resistance rates were high at 11.5% for clinda-
mycin (CLDM), 28.6% for levofloxacin (LVEX), and 15.4% for
minocycline (MINO) (all of which were S. pyogenes) (~Fig. 5).

Treatment Method According to the Type and
Diameter of the Abscess

In terms of treatment method, incision and drip infusion
were performed in 83 patients (48.3%), making it the most
common treatment, followed by drip infusion alone in 62
patients (36.0%), puncture and drip infusion in 25 patients
(14.5%), and abscess tonsillectomy in 2 patients (1.2%).
Furthermore, the two patients who underwent abscess
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Fig. 4 Proportion of type per age. Patients aged >40 years tended to have a higher rate of inferior-type abscesses than those aged <40 years; O, Oval; C, Cap.
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Table 1 Treatment method according to the type and diameter of the abscess

Superior Oval Superior Cap Inferior Oval Inferior Cap

<16mm | >16mm | <16mm | >16mm | <16mm [ >16mm | <16mm | >16 mm | Total (side)
Incision +drip | 11 40 5 12 4 7 2 2 83 (48.3%)
infusion
Puncture +drip | 3 7 2 5 2 4 0 2 25 (14.5%)
infusion
Drip infusion 16 7 13 5 7 1 7 6 62 (36.0%)
alone
Abscess 0 1 0 0 0 1 0 0 2 (1.2%)
tonsillectomy
Total 30 55 20 22 13 13 9 10 172 (100%)

Note: Incision and drip infusion comprised the most common treatment, accounting for approximately half of cases, followed in descending order by
drip infusion alone, puncture and drip infusion, and abscess tonsillectomy. For patients with the superior type and abscess size >16 mm, incisions
were often used common, and for patients with an abscess size <16 mm in all types, there was a higher rate of treatment by drip infusion alone.

*The bilateral cases are treated as two sides.

tonsillectomy were boys aged 8 and 9 years. For patients with
the superior type and abscess size >16 mm, incision was
common. Conversely, for patients with an abscess size
<16 mm in all types, there was a higher rate of treatment
by drip infusion alone (=Table 1).

State of Drug Usage

The most commonly used antibiotics  were
ampicillin/sulbactam (SBT/ABPC), which accounted for
87.2%. Upon examining drug combinations, the most com-
monly used drugs concurrently included SBT/ABPC with
dexamethasone (DEX), which was administered in 77

SBT/ABPC+CLDM+DEX

patients (44.8%), followed by SBT/ABPC with CLDM and
DEX in 70 patients (40.7%), PIPC and DEX in 9 patients
(5.2%), and PIPC with CLDM and DEX in 7 patients (4.1%)
(=~Fig. 6).

Recurrence Rate

Recurrence of peritonsillar abscess was found in 14 of 162
patients (8.6%). For the classification type on contrast-en-
hanced CT, we found the superior oval type on 11 sides, the
superior cap type on 4 sides, the inferior oval type on 1 side,
and the inferior cap type on 0 sides, with the superior type
found in 15 of 16 sides (the two patients with bilateral

SBT/ABPC+DEX

W77 (44.8%)

seT/ABPC+CLDM (] 3 (1.7%)

PIPC+CLDM+DEX

O Incision
B Puncture
Drip infusion

B Abscess
tonsillectomy

PIPC+DEX | [ 9 (5.2%)
CTRX+CLDM+DEX [J]3 (1.7%)
| (Bilateral cases were treated as
CTRX+DEX []3 (1.7%) two cases)
0 20 40 60 80 100
Number of patients (patients)

Fig. 6 State of drug usage. The most commonly used antibiotics were ampicillin/sulbactam (SBT/ABPC), which accounted for 87.2%. CLDM,

clindamycin; CTRX, ceftriaxone; DEX, dexamethasone; PIPC, piperacillin.

International Journal of Practical Otolaryngology  Vol. 7 No. 1/2024 © 2024. The Author(s).



abscesses presented the superior oval type, both of which
were treated as two sides). The side of recurrence was the
same as the initial side in 12 patients (85.7%), and 2 patients
(14.3%) who initially presented with unilateral abscesses had
bilateral abscesses at recurrence. Furthermore, among the
162 patients who were examined in the present study, 18
(11.1%) underwent elective tonsillectomy after experiencing
a peritonsillar abscess, and among them were 8 of the 14
patients (57.1%) who experienced recurrence.

Recurrence Time

Upon examining the time to recurrence of peritonsillar
abscess, we found that recurrence developed within
3 months after discharge in eight patients (57.1%) and 12
to 36 months in six patients (42.9%) (~Fig. 7).

Discussion

In the present study, we included patients who underwent
contrast-enhanced CT and in whom the site, size, and shape
of the peritonsillar abscess were accurately identified. Al-
though the lesion range can be confirmed on plain CT, it is
difficult to assess abscesses in detail. Furthermore, to achieve
a rapid, definite diagnosis and select the best treatment
method, the initial examination is the appropriate time to
perform a contrast-enhanced CT scan; however, in mild
cases, contrast-enhanced CT can be performed when conser-
vative treatment is first provided and exacerbation of symp-
toms is subsequently observed.

Many reports indicate that the most common age group
when peritonsillar abscess occurs is 20 to 39 years,”"® which
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is consistent with the results obtained in our patients. The
reason for this can be attributed to the reduced immunity of
the tonsils at those ages and the active growth of tonsillar
connective tissue at the site of infection.”-3

Regarding sex, many reports have indicated that male
patients account for approximately 60 to 80% of cases,> %211
which is consistent with our results. As the reason underly-
ing the frequent onset among males, it has been reported
that males are at greater risk of infection than females'? and
that the female hormone estrogen exerts an inhibitory action
against inflammation through its antiplasmin activity.”-'3

Regarding the affected side, many reports have indicated
that there is no difference between the left and right sides
and that bilateral cases account for approximately 1 to
5%.27610.11 1n our patients, the rate of bilateral cases was
somewhat high (6.2%), which could be attributed to the fact
that all patients underwent contrast-enhanced CT and had
lesions precisely evaluated in the present study. We believe
that bilateral cases are more common than those reported to
date.

The site of onset was more frequently the superior type
than the inferior type, with the former accounting for
approximately 60 to 80%2>>%1! and the results in our
patients were also similar, with the superior type accounting
for 73.8%. The superior type is thought to be common
because this condition is caused by infection of the salivary
glands (Weber’s glands), located in the superior pole of the
tonsils.”»'* Kraitrakul et al'® pointed out that the minor
salivary glands in the peritonsillar space are not located
solely in the superior pole of the tonsils but are rather
distributed across all areas. Accordingly, peritonsillar

(429%)
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4-5
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Fig. 7 Recurrence time. Recurrence developed within 3 months after discharge in 8 patients (57.1%).
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abscesses can potentially form as a result of infection of the
minor salivary glands located in all peritonsillar areas;
however, cases of abscess formation within the tonsils can
also be caused by occluded crypts.

In the present study, we classified contrast-enhanced CT
features into four types according to the classification of
Ohori et al' as follows: superior oval type, superior cap type,
inferior oval type, and inferior cap type. It is inferred that the
oval type is an intracapsular abscess that forms due to
infection of the peritonsillar minor salivary glands, whereas
the cap type is an extracapsular abscess that forms due to
recurrent tonsillar and peritonsillar inflammation that
causes irregular tissue structure.! Upon comparing the types
according to age, we found that the inferior type accounted
for a high proportion of cases among patients aged 40 years
and older. The inferior type may be common among older
adult patients because the crypts of the palatine tonsils
enlarge with aging; therefore, in older adults, there is a
reduction in the area of the tonsillar crypts, which makes
it difficult for bacteria to accumulate in the crypts, and by
contrast, the relativity of the crypt depth decreases in both
the superior and inferior poles." Furthermore, compared
with the superior types and inferior oval types, the inferior
cap type had a significantly higher frequency of laryngeal
swelling and tracheostomy and has been reported to readily
cause airway obstruction.’

On measurements using the maximum diameter on con-
trast-enhanced CT in the axial plain, the abscess size was a
mean of 16.6 mm and a median of 16 mm. Furthermore, upon
comparing abscess size according to type, although we found
no statistically significant difference, the size of the superior
oval type tended to be larger than the other types. Oka et al’
reported that the maximum abscess diameter was a mean of
19.4 mm for the superior type and 13.6 mm for the inferior
type, which indicates that the superior type was significantly
larger.

In the bacteriological tests, aerobic bacterial strains were
found in 27.9% of our patients and anaerobic bacterial strains
were found in 48.6%, indicating that anaerobic strains
accounted for a higher proportion of the detected bacterial
strains. Suzuki et al'® also noted that the detection rate of
anerobic bacterial strains increased gradually.

In terms of treatment, incision and drainage has been
performed in 60 to 90%, needle aspiration in 10 to 30%, and
conservative treatment in several to 20% of cases.>*>10:11 As
the inferior type abscess develops near the carotid artery,
vagal nerve, and hypoglossal nerve, incision and drainage
carry the risk of injury; thus, incision must be performed
only after the blood vessels and abscess location have been
accurately identified, such as by contrast-enhanced CT.
Furthermore, researchers have reported that with inferior
cap-type peritonsillar abscesses, laryngeal swelling can
readily occur, making drainage via the oral cavity difficult.
In these cases, surgical treatment is needed, such as abscess
tonsillectomy, to fully drain the abscess."'” Among our
patients, abscess tonsillectomy was performed in only two
boys aged 8 and 9 years because puncture and incision under

local anesthesia as well as subsequent treatment would be
difficult.

Although some reports found no difference in therapeutic
outcomes between incision and drainage in contrast to
needle aspiration,*%1%8 incision and drainage not only
have the effect of reducing pus but also improve the acidic
environment, inhibit proliferation of anaerobic strains, and
have the advantage that a bactericidal effect of oxygen
against anaerobic strains can be expected.'® In our depart-
ment, incisions are proactively attempted on patients who
are able to undergo incision and drainage. Transoral pharyn-
geal ultrasonography-guided puncture for the peritonsillar
has been reported.?’ However, to further improve the hit rate
of puncture and incision in the future, we anticipate the
development of a peritonsillar abscess-specific probe with a
puncture needle guide.

The indication of conservative treatment involves abscess
size. Many reports have shown that when the abscess
diameter is less than 15 to 16 mm, there is a high chance
of a cure with conservative treatment.*%%2! The rate of
conservative treatment was also high among our patients
with an abscess diameter of <16 mm. Therefore, as an index
to select conservative treatment, it is useful to accurately
evaluate the size and shape of the abscess using contrast-
enhanced CT.

In terms of drug resistance, Wakisaka et al'' reported
CLDM resistance in 17% and no resistance to SBT/ABPC. In the
present study, we also found resistance of anerobic strains to
CLDM. Although CLDM has often been used to date to treat
anaerobic strains, for Prevotella strains, which are the most
common anaerobic bacteria in peritonsillar abscesses, the
sensitivity to CLDM is 55%'® and 25% of group A hemolytic
Streptococcus are resistant to CLDM.?2 Thus, some research-
ers currently believe that CLDM cannot be called a suitable
drug for treatment.?> Resistance to LVFX was found in 28.6%
of cases. It was reported that the antimicrobial activity of
new quinolones is attenuated in acidic environments; there-
fore, new quinolones are not recommended for patients who
develop neck abscesses.?* On the contrary, considering that
S. pyogenes still have no resistance to penicillin, most anaer-
obic bacterial strains produce beta-lactamase, and given the
presence of resistant strains, the use of SBT/ABPC, which is a
combination drug of penicillin and a beta-lactamase inhibi-
tor, is recommended.?” Similarly, in our patients, the most
commonly used antibacterial agent was SBT/ABPC, account-
ing for 87.2%. Furthermore, adrenocortical hormone prepa-
rations should be used in severe cases and in patients with
laryngeal swelling.

Regarding prognosis, some reports have indicated a 5.2 to
14% recurrence rate of peritonsillar abscess.>*>'! In addi-
tion, because some patients might consult a different hospi-
tal at recurrence, it is inferred that the actual recurrence rate
is higher. One study reported that the time to recurrence was
<3 months in 47% and >3 years in 27% of patients,1 T whereas
other reports indicated a time to recurrence of <2 months in
36.7% and 1 year or more in 40% of patients.2 Among our
patients, 57.1% experienced recurrence within 3 months
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after discharge, possibly because the abscess was not
completely cured and was in a “smoldering” state.

Conclusion

We conducted a clinical study of 162 patients (172 sides)
with peritonsillar abscess confirmed by contrast-enhanced
CT at the Department of Otorhinolaryngology, Himeji St.
Mary’s Hospital, who were treated on an inpatient basis
during a 6-year period from January 2017 to Decem-
ber 2022. The age of the patients ranged from 8 to 86 years;
however, most patients were aged 20 to 29 years, with a
mean age of 40.5 years and a median age of 37 years. There
were 116 male patients (71.6%) and 46 female patients
(28.4%).

The left side was the affected side in 72 patients (44.4%),
the right side in 80 patients (49.4%), and bilateral abscess was
found in 10 patients (6.2%).

In descending order, the numbers of patients according to
type based on the contrast-enhanced CT scan were as fol-
lows: superior oval type in 85 patients (49.4%), superior cap
type in 41 patients (23.8%), inferior oval type in 25 patients
(14.5%), and inferior cap type in 21 patients (12.2%). The
maximum abscess diameter had a mean of 16.6 mm and a
median of 16.0 mm. The superior oval type tended to be
larger than the other types. A high proportion of patients
aged 40 years and older tended to have the inferior type.

Anaerobic strains were detected in 48.6% of patients, and
resistance to CLDM was found in 11.5%.

Many patients with superior-type abscesses of 16 mm or
larger were treated by incision, and among patients with all
types and abscess sizes smaller than 16 mm, there was a high
proportion of those treated by drip infusion alone. The use of
SBT/ABPC was most common, at 87.2%.

There were 14 patients (8.6%) with recurrence of peri-
tonsillar abscess, among whom 8 (57.1%) developed recur-
rence within 3 months.

We conclude that the accurate diagnosis of the periton-
sillar abscess site, size, and shape by contrast-enhanced CT
is useful for selecting the most appropriate treatment
method.
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