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Abstract: Objective: To investigate the effect of a low temperature plasma knife on the treatment of chronic tonsillitis
and its effect on T lymphocyte subsets. Methods: A total of 70 patients diagnosed with tonsillitis from March 2017
to October 2018 were selected as research subjects. Among them, patients treated by routine surgery were placed
into the control group (33 cases), and patients treated by low temperature plasma knife were placed in the observa-
tion group (37 cases). The clinical efficacy, intraoperative blood loss, operative time, time of complete white mem-
brane coverage, time of complete white membrane shedding, pain scoring, adverse reactions and the influence on
T cell subsets between the two groups were compared. Results: The clinical treatment efficacy of the observation
group was significantly higher than that of the control group (P<0.05). The operative time, intraoperative blood loss,
time of complete white membrane coverage and time of complete white membrane shedding in the observation
group were significantly lower than those in the control group. The pain score of patients in the observation group
was significantly lower than in the control group on 1 d, 3 d and 5 d after surgery (P<0.05), while there was no signifi-
cant difference in pain score between the two groups 7 d after surgery (P>0.05). There was no significant difference
between the observation group and the control group in postoperative blood loss, torus tubarius injury and adverse
nasal adhesion (P>0.05). The total curative effective rate of the control group was significantly lower than that of
the observation group (P<0.05). Conclusion: To sum up, a low temperature plasma knife has good effects in the
treatment of chronic tonsillitis, which can alleviate the pain response of patients without increasing the incidence
of adverse reactions, and as such it is worthy of clinical promotion.
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Introduction

Chronic tonsillitis is a common inflammatory
disease found in the respiratory tract. It is
caused by the involvement of various immune
cells and cytokines, thus leading to chronic
inflammatory reactions in the tonsils [1, 2].
Symptoms of chronic tonsillitis are comprised
of sore throat, blocked throat, foreign body
sensation and other discomfort, which affects
the health and quality of life of patients. Clini-
cal treatment of patients with chronic tonsilli-
tis is mostly surgical treatment [3-5]. However,
conventional blunt tonsillectomy, hemostasis
with compression by cotton balls or local liga-
tion has been used in previous surgeries. Post-
operative scar tissue will aggravate the pati-
ents’ sensation of a foreign body in the throat.

Therefore, it is of great significance to explore
appropriate treatment methods for chronic ton-
sillitis to improve patients’ quality of life [6, 7].

In recent years, the emergence of low tempera-
ture plasma technology has come into focus,
and its application in tonsillectomy and ade-
noidectomy is satisfactory. Due to its extremely
low operating temperature, the cutting head is
very small and the ablation depth can be pre-
cisely controlled, bringing little damage to the
surrounding tissue during the operation [8, 9].
In addition, as the tonsil is part of the portal of
the oropharynx, it produces marked effects on
promoting children’s immune development. For
patients with simple tonsil hypertrophy, plasma
technology can also be used to complete par-
tial tonsil bursa resection to retain the maxi-
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mum immune function, which is unmatched by
conventional tonsillectomy [10, 11]. According
to reports by Mitic et al. [12], plasma adenoid-
ectomy and tonsillectomy can reduce the hos-
pital stay, parents’ care days for children, as
well as social costs. T lymphocytes can be
involved in the body’s ability to identify anti-
gens, produce cytokines, and participate in cel-
lular immune defense, regulation and health
monitoring. Therefore, the number of T lympho-
cytes and their subsets can be used as indica-
tors reflecting the body’'s immune regulatory
function [13, 14]. CD4+ and CD8+ cells play an
important role in the immune regulation and
anti-infection of the body and are the main
functional T lymphocytes in the T lymphocyte
subsets. CD4+ is the helper cell of the immune
system, while CD8+ cells have the effect of kill-
ing T cells [15, 16].

Previous studies have shown that a low tem-
perature plasma knife has significant benefits
for the recovery of patients with chronic tonsil-
litis [17], but there are few studies on the
changes of T lymphocyte subsets in patients
with chronic tonsillitis treated with a low tem-
perature plasma knife. Based on the study of
the immune function of tonsils, this study
explored the different roles of CD3+, CD4+,
CD8+ in the development of chronic tonsillitis,
discussed its possible effects, and speculated
about their value in clinical intervention and
immunological treatment of chronic tonsillitis
through detecting the differential effects and
distribution characteristics of CD3+, CD4+,
CD8+ in the serum of two groups of patients.

Data and methods
General data

A total of 70 patients diagnosed with tonsillitis
from March 2017 to October 2018 were elect-
ed as research subjects. Among them, patients
treated by routine surgery were included in the
control group (33 cases), and patients treated
by a low temperature plasma knife were en-
rolled in the observation group (37 cases). In-
clusion criteria were as follows: All patients’
family members were informed and signed the
fully informed consent. All the patients met the
diagnostic criteria of chronic tonsillitis, which
manifested as excessive tonsil hypertrophy
affecting breathing, swallowing or sleep apnea
hypopnea syndrome. The study followed ethi-
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cal requirements of our hospital, and the re-
search plan was submitted to the ethics com-
mittee of the hospital for review and approval
before implementation. Exclusion criteria were
as follows: Patients complicated with autoim-
mune diseases. Patients with a history of sple-
nectomy or with intolerance to treatment. Pa-
tients with severe dysfunction of the lung, kid-
ney, liver or heart. Patients with malignant
tumors. Patients with severe systemic diseas-
es. Patients with severe mental retardation
or multiple seizures that could not cooperate
with treatment. Patients complicated with
hematopoietic system diseases and coagula-
tion dysfunction. Female patients before men-
struation, during menstruation or pregnancy.
Patients with other throat lesions.

Therapeutic schedule

After admission to the hospital, patients in the
observation group received treatment of ton-
sillectomy with a low temperature plasma ra-
diofrequency knife: combined anesthesia was
administered intravenously, with routine disin-
fection and drape operations. The operating
area was exposed with the Davis opener. The
palatopharyngeal arch and mucous membrane
were cut open with a low temperature plasma
radiofrequency knife starting from the upper
part of the tonsil. When the upper part of the
tonsil was fully exposed, the tonsil was de-
tached with a skin forceps, and hemostasis
was performed. Patients in the control group
were treated with conventional tonsillectomy:
the palatopharyngeal arch and mucous mem-
brane were cut open with a sickle knife, the
tonsils were removed from the upper pole
through a snare, and gauze balls were used to
stop bleeding during the operation.

Outcome measures

The operative indicators of the two groups were
analyzed, including intraoperative blood loss,
operative time, time of complete white mem-
brane coverage and time of complete white
membrane shedding. The operative time start-
ed from the first incision of mucosa to comple-
te hemostasis. Intraoperative blood loss calcu-
lation method was as follows: oropharyngeal
secretion was sucked out and the initial value
of the fluid in the suction bottle was recorded
(A), the final value of the fluid in the suction
bottle was recorded at the end of the operation

Am J Transl Res 2021;13(4):2447-2455



Clinical effect of a low temperature plasma knife on chronic tonsillitis

Table 1. General data of the two groups

the operation and 3 months

after the operation), and anti-

ol Observation Control 2 p .

ass group (n=37)  group (n=33) /X coagulation was performed
Gender 0.892 0.345 with  conventional heparin.
Male 21 (56.76) 15 (45.45) First, the blood vyas centrlfqg-
ed at 3000 r/min for 5 min,

Female 16 (43.24) 18 (54.55) .
and the supernatant was dis-
Age (yearszold) 30.36+£11.42 30.17+£10.37 0.072 0.942 carded, and then the remain-
BMI (kg/m?) 24.37+1.28 23.89+1.46 1.466 0.147 ing portion was centrifuged at
Heart rate (beats) 105.66+11.49 105.81+11.58 0.054 0.957 3000 r/min for 10 min. The
Urea nitrogen (mmol/L) 13.14+3.55 13.1643.73 0.022 0.982 middle suspension cell was
Place of residence 0.1269 0.356 taken and the lymphocyte
Cities 14 (37.84) 13 (39.39) suspension was prepared. The
Countryside 18 (48.65) 20 (60.61) T lymphocyte subsets were
Smoking history 1266 0260 ldentified by the T lymphocyte
with 6 (16.22) 9 (27.27) E“bssehta‘:;?t'?_'n aks'Leprg‘“g,eod
) y i Hu io-
WlthOUt ] 31(83.78) 24(12.73) technology Co., Ltd., and the
Exer.c'se habit 0.016 0.899 cells isolated by peroxidase
with 14 (37.84) 12(36.36) method were stained with
without 23 (62.16) 21 (63.64) Filoll, and CD4+ T lymphocytes
History of alcoholism 0.425 0.515 and CD8+ T lymphocytes were
with 6(16.22) 8 (24.24) counted under a 40-fold bin-
without 31 (83.78) 28 (84.85) ocular microscope. Subjects in

(B), the estimated intraoperative blood absorp-
tion of cotton ball (C). Intraoperative blood loss
= B+C-A. Postoperative pain assessment (chil-
dren asked by parents) was scored using visual
analogue scale (VAS). Peripheral venous blood
was extracted from the patients in the obser-
vation group before and 3 months after the
operation, and that of the control group was
extracted on the second day of enrollment. T
lymphocyte subset level was detected by flow
cytometer. The percentage of CD3+, CD4+ T
lymphocytes, CD8+ T lymphocytes, and CD4+/
CD8+ ratios were calculated in the two groups.
Efficacy assessment: the clinical efficacy and
postoperative infection rate of different treat-
ment modes in the two groups of patients. (1)
Markedly effective: disappearance of long-
term sore throat, fever, pharyngeal stenosis,
not easy to catch cold. (2) Effective: symptoms
improved compared with before treatment. (3)
Ineffective: symptoms did not disappear, and
even worsened [18].

Detection methods

In the observation group, 5 ml of fasting peri-
pheral venous blood of patients was collected
in the morning at two time points (1 day before
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the control group received the

same treatment after periph-
eral blood was collected on an empty stomach
in the morning.

Statistical methods

SPSS 22.0 (IBM Corp, Armonk, NY, USA) was
used for statistical treatment. Comparison of
rates was performed by chi-square test, and
measurement data were expressed as mean +
standard deviation. Comparison of measure-
ment data between groups was qualified by
independent sample t-test, and comparison
before and after in group was qualified by
paired t-test. P<0.05 was considered statisti-
cally significant.

Results
General data of the two groups

There was no significant difference between
the observation group and the control group in
terms of general clinical data such as gender,
age, BMI, height, heart rate, urea nitrogen,
place of residence, smoking history, exercise
habits and drinking history (P>0.05). More
details are shown in Table 1.
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Table 2. Comparison of operation conditions between the two groups

Groups

Observation group
(n=37) (n=33)

Control group

Operative time (min)

Intraoperative blood loss (mL)

Time of complete white membrane coverage (h)
Time of complete white membrane shedding (d)

18.28+7.54

26.13+11.51 3.41 <0.05

5.56+4.21 8.97+6.21 2.714  <0.05
40.38+10.27 47.45+11.62 2.702 <0.05
7.98+3.76 9.87+3.39 2198 <0.05

p=

404

Operation time (min)

(e}

Hospital stay (d)

N
g

=

(%]
L
|
|

Intraoperative blood loss (mL)
=

Hospital stay (d)

Figure 1. Comparison of operative time, intraoperative blood loss, time of complete white membrane coverage
and time of complete white membrane shedding between the two groups. Note: Compared with the control group,

*P<0.05.

Operation conditions between the two groups

Compared with the operation conditions of the
two groups, the operative time, intraoperative
blood loss, time of complete white membrane
coverage and time of complete white mem-
brane shedding in the observation group were
significantly lower than those of the control
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group. More details are shown in Table 2 and
Figure 1.

Comparison of postoperative pain scoring
between the two groups

Postoperative pain scores of patients in the
control group were significantly higher than
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Table 3. Comparison of postoperative pain scoring

between the two groups

cases of hemorrhage (6.06%), 2 cases
of torus tubarius injury (6.06%), and 1

Groups Observation Control t
P group (n=37) group (n=33)

case of nasal adhesion (3.03%), with the
total adverse reaction incidence of

1d aftersurgery 1.77+#0.89 2.29+1.21 2.063 0.043
3 d after surgery 1.34+0.51 1.62+0.54 2.23 0.029
5 d after surgery 0.67+0.42  0.94+0.47 2.538 0.013
7 d after surgery 0.41+0.26  0.42+0.29 0.125 0.880

15.15%. There was no significant differ-
ence between the observation group
and the control group in postoperative
hemorrhage, torus tubarius injury and
nasal adhesion (P>0.05). More details
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Figure 2. Comparison of postoperative pain scoring
between the two groups. Note: Compared with the
control group, *P<0.05.

those in the observation group 1 d, 3 d and
5 d after surgery (P<0.05), and there was no
significant difference in pain scores between
the two groups on 7 d after surgery (P>0.05).
More details are shown in Table 3 and Figure 2.

Clinical efficacy between the two groups

After treatment, there were 29 cases of mark-
edly effective (78.38%), 7 cases of effective
(18.92%) and 1 case of ineffective (2.7%), with
the total effective rate of treatment of 94.59%.
There were 18 cases of markedly effective
(54.55%), 9 cases of effective (18.92%) and 6
cases of ineffective (2.7%), with the total ef-
fective rate of treatment of 81.82%. The total
effective rate of the control group was signifi-
cantly lower than that of the observation group
(P<0.05). More details are shown in Table 4.

Adverse reactions in the two groups

In the observation group, there were 3 cases of
blood loss (8.11%), 1 case of torus tubarius
injury (2.7%), and 1 case of nasal adhesion
(2.7%), with a total adverse reaction incidence
of 13.51%. In the control group, there were 2
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are shown in Table 5.

Comparison of serum scores of T-lymphocyte
subsets between the two groups before and
after treatment

The levels of serum T lymphocyte subsets
before and after treatment were compared
between the two groups. Before treatment,
there was no significant difference in the levels
of serum CD3+, CD4+, CD8+, CD4+/CD8+ T
lymphocyte subset between the two groups
(P>0.05). After treatment, the serum levels of
CD3+, CD4+ and CD4+/CD8+ in both groups
were significantly increased (P<0.05). The val-
ues of CD3+, CD4+ and CD4+/CD8+ were high-
er in the observation group, but there was no
statistical difference compared with the con-
trol group (P>0.05). More details are shown in
Table 6 and Figure 3.

Discussion

Chronic tonsillitis is one of the most common
diseases seen in the clinic, which is mostly
caused by the development of acute tonsillitis.
Recurrent episodes of acute tonsillitis may
result from poor crypt drainage, crypts bacte-
ria, and virus causing infection which then
evolves into chronic tonsillitis. The clinical
manifestations of adult chronic tonsillitis are
mainly pharyngitis, fever, halitosis, irritating
cough, etc. [19, 20]. Recurrent inflammation is
prone to a variety of complications, such as
rheumatic fever, glomerulonephritis, secretory
otitis media and sleep apnea hypopnea syn-
drome [21, 22].

Surgery is one of the main methods to cure
chronic tonsillitis. The tonsillectomy and squ-
eezing under traditional cold instruments has
a long operative time, with great intraoperative
damage, and high risks during the operation
[23]. The low temperature plasma knife con-
sists of a conductive medium (salt) that forms
a large concentration of plasma in the periph-
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Table 4. Comparison of clinical efficacy between the two groups

Category [case (%)]

Observation group (n=37)

Control group (n=33) X2 value P value

Significant effect 29 (78.38)
Effective 7(18.92)
Invalid 1(2.7)

Total effective rate of treatment 35 (94.59)

18 (54.55) 4.491 0.034
9 (27.27) 0.690 0.406
6(18.18) 4.482 0.034

27 (81.82) 4.482 0.034

Table 5. Adverse reactions in the two groups

nic tonsillitis, which can reduce

the patient’s pain response and

Class Observation control X* value P value may be more effective than con-
group (n=37) group (n=33) . : .

Postoperative blood loss 3 (8.11) 2(6.06) 0110 0.740 ventional dissection.

Torus tubarius injury 1(2.7) 2 (6.06) 0.480 0.489 The tonsil is the largest lymph-

Nasal adhesion 1(2.7) 1(3.03) 0.007 0.935 atic tissue in the human phar-

Total incidence rate 5(13.51) 5(15.15) 0.038 0.845 ynx, and its main function is to

ery of the electrode, which is composed of
highly ionized particles [24, 25]. Such particles
have sufficient energy to dissociate the molec-
ular chains in the material, which in turn sepa-
rates various molecules and reduces the tis-
sue, since the current does not generate a lar-
ge amount of heat through the tissue and does
not cause visual damage to the tissue. At the
same time, the characteristics of an ultra-low
temperature, strong plasma hemostatic eff-
ects, can completely cut off the diseased ton-
sils [26, 27]. This study compared the surgical
situation of patients undergoing routine sur-
gery with that of patients treated with a low
temperature plasma knife for chronic tonsil-
litis. The results showed that the operative
time, intraoperative blood loss, time of com-
plete white membrane coverage, and time of
complete white membrane detachment were
significantly lower in the observation group
than in the control group. The pain scores of
patients in the observation group were signifi-
cantly lower than those in the control group at
1d, 3 d, and 5 d after surgery. The total effec-
tive rate after treatment in the control group
was significantly lower than that in the obser-
vation group. There was no significant differ-
ence in adverse reactions between the two
groups. Omrani et al. [28] used a double-blind
randomized controlled trial to report the op-
erative time, intraoperative bleeding, and post-
operative pain in 94 patients. The pain and
recovery after low temperature plasma abla-
tion were better than traditional tonsillectomy.
These results suggest that a low temperature
plasma knife is a feasible treatment for chro-
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act as the first line of defense

against bacteria, viruses and
food antigens entering the digestive tract and
upper respiratory tract [29, 30]. When various
antigens from the blood and epidermis are
accepted by the tonsils, the tonsils are stimu-
lated to produce messenger lymphocytes and
antibodies that mobilize the immune defenses
of body. Therefore, some studies have pointed
out that tonsillectomy may damage the body’s
defense against microorganisms and immune
surveillance function [31, 32]. T lymphocytes
can participate in the body’s recognition of
antigens, production of cytokines, and cellular
immune response, etc. Hence, their cell sub-
sets can be used as indicators reflecting the
immune regulatory function of body [33]. In
this study, the levels of T lymphocyte subsets
in peripheral blood of patients with chronic
tonsillitis with surgical indications before and
after surgical removal of tonsils were com-
pared. It was found that serum CD3+, CD4+
and CD4+/CD8+ were elevated in the obser-
vation group before treatment, with statistical
significance (P<0.05), indicating that the im-
mune function of patients after tonsillectomy
was significantly improved compared with pre-
operative conditions.

In this study, subjects were screened strictly
according to the inclusion and exclusion crite-
ria. There was no significant difference in gen-
eral clinical data such as age and gender bet-
ween the two groups of patients, which ensur-
ed the preciseness and reliability of the study.
However, there are still some limitations in this
study. First of all, this study is a non-random-
ized controlled experiment, and bias inevitably
occurs during the experiment. Secondly, we did

Am J Transl Res 2021;13(4):2447-2455
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Table 6. Comparison of serum scores of T lymphocyte subsets between the two groups before and
after treatment

CD3+ (%) CD4+ (%) CD8+ (%) CD4+/CD8+
Groups Before After Before After Before After Before After
treatment treatment  treatment treatment treatment treatment treatment treatment
Observation group (n=37) 57.37+6.21 65.89+6.64* 28.45+4.21 33.66+5.47* 24.39+2.47 24.84+2.22 1.14+0.31 1.28+0.27*

Control group (n=33) 57.84+5.82 63.13+7.21* 28.77+4.72 33.131#5.16* 24.41+2.38 24.06+2.24 1.12+0.28 1.26+0.24*
tvalue 0.336 1.618 0.036 0.405 0.972 1.461 0.291 0.318
P 0.738 0.111 0.972 0.687 0.816 0.149 0.772 0.752

Note: compared with before treatment, *P<0.05.

A E= Before treatment B E= Before treatment
EZ1 After treatment After treatment
80+ 50+

s T 401 T

CD4+(%)

N\

D E= Before treatment
2.0- After treatment

*

T

CD4+/ CD8+

Figure 3. Comparison of serum score T-lymphocyte subset level between the control group and the observation
group before and after treatment. Note: Compared with the control group, *P<0.05.

not study the specific mechanism of changes ment, which will be supplemented in future
in T-lymphocyte subset before and after treat- studies.
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To sum up, the low temperature plasma knife
has a good effect in the treatment of chronic
tonsillitis, which can reduce the pain response
of patients without increasing the incidence of
adverse reactions, and is worthy of clinical
promotion.
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