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Abstract

BACKGROUND

Tonsillectomy is the most common procedure for treatment of pediatric recurrent
acute tonsillitis and tonsillar enlargement that contributes to obstructive sleep
apnea hypopnea syndrome. Postoperative hemorrhage of tonsillectomy is a life-
threatening complication.

AIM
To identify the risk factors that may contribute to primary and secondary post-
operative hemorrhage in pediatric tonsillectomy.

1543 March 6,2021 | Volume9 | Issue7 |


https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v9.i7.1543
http://orcid.org/0000-0001-9922-0609
http://orcid.org/0000-0001-9922-0609
http://orcid.org/0000-0001-9922-0609
http://orcid.org/0000-0002-6719-583X
http://orcid.org/0000-0002-6719-583X
http://orcid.org/0000-0002-6719-583X
http://orcid.org/0000-0003-4625-7656
http://orcid.org/0000-0003-4625-7656
http://orcid.org/0000-0002-8792-768X
http://orcid.org/0000-0002-8792-768X
http://orcid.org/0000-0002-6495-0879
http://orcid.org/0000-0002-6495-0879
http://orcid.org/0000-0001-7179-4600
http://orcid.org/0000-0001-7179-4600
http://orcid.org/0000-0002-3983-1413
http://orcid.org/0000-0002-3983-1413
http://orcid.org/0000-0002-4854-386X
http://orcid.org/0000-0002-4854-386X
mailto:xubinent@zju.edu.cn

Xu B et al. Postoperative hemorrhage in pediatric tonsillectomy

Data sharing statement: No
additional data are available.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See: htt
p:/ /creativecommons.org/ License
s/by-nc/4.0/

Manuscript source: Unsolicited
manuscript

Specialty type: Medicine, research
and experimental

Country/Territory of origin: China

Peer-review report’s scientific
quality classification

Grade A (Excellent): A

Grade B (Very good): B, B
Grade C (Good): 0

Grade D (Fair): 0

Grade E (Poor): 0

Received: August 4, 2020
Peer-review started: August 4, 2020
First decision: December 14, 2020
Revised: December 27, 2020
Accepted: January 20, 2021

Article in press: January 20, 2021
Published online: March 6, 2021

P-Reviewer: Koustas E, Malik S
S-Editor: Gao CC

L-Editor: Filipodia

P-Editor: Yuan YY

Jaishideng®

WJCC | https://www.wjgnet.com

METHODS

The clinical data from 5015 children, 3443 males and 1572 females, aged 1.92-17.08
years, with recurrent tonsillitis and/or tonsil hypertrophy who underwent
tonsillectomy in our hospital from January 2009 to December 2018 were
retrospectively collected. The variables including sex, age, time of onset,
diagnosis, method of tonsillectomy, experience of surgeon, time when the surgery
started and monthly average air temperature were abstracted. The patients with
postoperative hemorrhage were classified into two groups, the primary bleeding
group and the secondary bleeding group, and their characteristics were compared
with those of the nonbleeding group separately. Statistical analysis was
performed by chi-square test with SPSS 20.

RESULTS

Ninety-two patients had post-tonsillectomy hemorrhage, and the incidence rate of
post-tonsillectomy hemorrhage was 1.83%. The mean age was 5.75 years. Cases of
primary hemorrhage accounted for approximately 33.70% (31/92), and cases of
secondary hemorrhage occurred in 66.30% (61/92). The rate of reoperation for
bleeding was 0.92%, and the rate of rehospitalization for bleeding was 0.88% in all
patients. Multiple hemostasis surgery was performed in 6.52% (3/46) of patients.
The method of tonsillectomy (coblation tonsillectomy) and experience of the
surgeon (junior surgeon with less than 5 years of experience) were significantly
associated with primary hemorrhage (y* = 5.830, P = 0.016, y*>= 6.621, P = 0.010,
respectively). Age (over 6 years old) and time of onset (more than a 1-year history)
were significantly associated with secondary hemorrhage (y*= 15.242, P = 0.000, y?
=4.293, P = 0.038, respectively). There was no significant difference in sex,
diagnosis, time when the surgery started or monthly average air temperature.
There was a significant difference in the intervention measures between the
primary bleeding group and the secondary bleeding group (y*= 10.947, P = 0.001).
The lower pole and middle portion were the common bleeding sites, followed by
the upper pole and palatoglossal arch.

CONCLUSION

The incidence rate of post-tonsillectomy hemorrhage is low. Coblation
tonsillectomy and less than 5 years’ experience of surgeon contribute to the
tendency for primary hemorrhage. Age and time of onset are responsible for
secondary hemorrhage.

Key Words: Postoperative hemorrhage; Tonsillitis; Sleep apnea; Obstructive;
Tonsillectomy; Child

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This is a retrospective study to identify the risk factors that may contribute to
primary and secondary postoperative hemorrhage in pediatric tonsillectomy. The
incidence rate of post-tonsillectomy hemorrhage was 1.83%, and secondary
hemorrhage was a major component. Coblation tonsillectomy and less than 5 years’
experience of surgeon contributed to the tendency for primary hemorrhage. Age and
time of onset were responsible for secondary hemorrhage. Surgeons should always pay
attention to postoperative hemorrhage after tonsillectomy and its accompanying serious
consequences.
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INTRODUCTION

Tonsillectomy is the most common procedure for pediatric recurrent acute tonsillitis
and tonsillar enlargement that contributes to obstructive sleep apnea hypopnea
syndrome (OSAHS)!". Acute tonsillitis may occur at any age, and the incidence peak is
observed in school aged children. It is responsible for approximately 5% of emergency
medical consultations”. The main pathogenic bacteria are group A p-hemolytic
streptococcus, followed by Staphylococcus aureus and Haemophilus influenzae. Recurrent
acute tonsillitis causes frequent episodes of sore throat and fever, making patients
suffer from a considerable disease burden’!. The prevalence of OSAHS is 1.2% in
elementary school children. The most common symptoms associated with OSAHS
include snoring, episodes of apnea, daytime sleepiness, depressed mood and
irritability resulting in reduced quality of life. Meanwhile, the increased blood
pressure, caused by the physiologic stresses of upper airway obstruction, can increase
the risk of cardiovascular and cerebrovascular accidents®. Therefore, tonsillectomy is
beneficial to protect the health and improve the quality of life of patients with surgical
indications!‘.

The exact number of pediatric tonsillectomies performed annually on a global scale
is substantial and indistinct. More than 530000 children under 15 years of age undergo
tonsillectomy every year in the United States'”. Although tonsillectomy is a well-
tolerated surgery, postoperative hemorrhage is still a common complication!, even
minor bleeding is often persistent and develops into severe hemorrhage!”. Lethal post-
tonsillectomy hemorrhage is unexpected and unpredictable and requires immediate
and adequate treatment!"’l. It can result in significant morbidities, such as shock,
airway obstruction and the need for blood transfusion. There are currently no accurate
data for predicting the surgical risk of life-threatening post-tonsillectomy hemorrhage
and decreasing significantly these substantial complications. Here, we review our
experience with postoperative hemorrhage after tonsillectomy over the past decade
and explore the characteristics of the cases.

MATERIALS AND METHODS

A retrospective analytical study was performed in 5015 consecutive patients who were
hospitalized in the Otolaryngology Department of our hospital and underwent
tonsillectomy from January 2009 to December 2018. There were 3443 males and 1572
females, aged from 1.92 to 17.08 years. The study was reviewed and approved by the
Ethics Committee of Children's Hospital, Zhejiang University School of Medicine
(2020-IRB-061). Written informed consents were obtained from the parents of patients.
Tonsillectomy was performed in children who suffered from tonsillar infection and/or
tonsillar enlargement leading to airway obstruction and sleep disorders.

Before the operation, routine preoperative examinations were performed to ensure
that the values of the hematologic assay, blood biochemistry and coagulation tests
were all within the normal range. The surgeon explained the operation risks to the
parents of the children in detail, and the parents made the decision regarding the
operation method of tonsillectomy (monopolar electrical tonsillectomy or coblation
tonsillectomy) according to their own wishes.

Tonsillectomy is defined as complete resection of the tonsils in our study. In the
method of monopolar electrical tonsillectomy, the children underwent orotracheal
intubation with a reinforced endotracheal tube under general anesthesia and were
maintained in the supine position during the operation. The mouth was opened with a
Davis-Boyle mouth gag. The soft palate was retracted using one pediatric catheter (8F
or 10F). Pericapsular dissection was performed from the superior to the inferior poles
of the tonsils under a headlight. The tonsils were dissected away from the muscular
wall towards the lower pole via monopolar electrocautery. Then, the tonsils were
removed completely from the tonsillar fossa. Electrocoagulation was used to maintain
hemostasis. In the method of coblation tonsillectomy, the procedure was similar for
the surgical removal of the tonsillar tissue and hemostasis, but the surgical
instruments were different.

After the operation was finished and extubation was complete, the vital signs of the
children were closely observed for an adequate amount of time in the postoperative
recovery room; and then, the children returned to a regular hospital room for 1-2 d.
Discharged patients were followed for at least half a month.

The patients were informed that effective measures should be performed
immediately upon postoperative hemorrhage, including bedside therapy (gargling
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with iced water or 1% hydrogen peroxide solution or compression with a 1:10000
adrenalin cotton ball) and emergency surgery (bipolar coagulation, suturing of the
tonsil pillars under general anesthesia or selective embolization of carotid artery).

All patients with bleeding were divided into two groups, the primary and
secondary bleeding groups, and their characteristics were compared with those of the
nonbleeding group. Descriptive statistical methods were used for the data, including
percentage, mean * SD criteria and interquartile range (IQR). Statistical analysis was
performed by chi-square test with SPSS 20 (Armonk, NY, United States).

RESULTS

General information of hemorrhage

A total of 5015 children who underwent tonsillectomy under general anesthesia were
included in this study. There were 3343 males and 1572 females, with a male/female
ratio of 2.13:1. The mean age was 5.75 (IQR 4.67, 7.33) years. Ninety-two of them had
post-tonsillectomy hemorrhage, and the incidence rate was 1.83% (92/5015). Thirty-
one patients had primary hemorrhage (occurring within the first 24 h after surgery),
which accounted for approximately 33.70% (31/92) of the patients with post-
tonsillectomy hemorrhage. The mean age was 6.49 + 2.26 years. Sixty-one patients had
secondary hemorrhage (beyond 24 h after surgery), which accounted for
approximately 66.30% (61/92). The mean age was 7.31 + 2.39 years.

The mean hospitalization time of all patients was 5 d (IQR 4, 6). There were 44 cases
of secondary hospitalization in the secondary bleeding group. The mean time of
postoperative hemorrhage after tonsillectomy in the primary bleeding group was 8 h
(range 0.5 to 22.0); the mean time in the secondary bleeding group was 6 d (range 1.3
to 15.0). The rate of reoperation for bleeding was 0.92% (46/5015), and the rate of
rehospitalization for bleeding was 0.88% (44/5015) in all patients. Multiple hemostasis
surgery was performed in 6.52% (3/46) of patients, including two who experienced
reoperation and one who underwent a third hemostasis surgery.

The method of tonsillectomy (coblation tonsillectomy) and experience of the
surgeon (junior surgeon with less than 5 years of experience) were significantly
associated with primary hemorrhage (y*=5.830, P = 0.016, y*= 6.621, P = 0.010,
respectively). Age (> 6 years) and time of onset (> 1 year) were significantly associated
with secondary hemorrhage (y?= 15.242, P = 0.000, y*>= 4.293, P = 0.038, respectively).
There was no significant difference in sex, diagnosis and time when the surgery
started or monthly average air temperature (Table 1).

Intervention measures for hemorrhage

According to the classification of hemorrhage proposed by Windfuhr et all'y, the
treatments for postoperative hemorrhage after tonsillectomy are shown in Table 2. The
intervention measures were divided into bedside therapy (grade 1 or grade 2) and
therapy in the operating theatre (grade 3 and grade 4). There was a significant
difference in intervention measures between the primary bleeding group and the
secondary bleeding group (y*= 10.947, P = 0.001). Four patients suffered from
hemorrhage and required blood transfusion; two of these patients and two other
patients had to undergo treatment in the intensive care unit. One of them was an 11-
year-old boy who had congenital hemangioma of the parapharyngeal space involving
the left tonsil, which was confirmed by radiography and pathology.

Position of hemorrhage

In the primary hemorrhage group, the petechiae of five patients were in the bilateral
tonsillar fossa, 15 were in the left fossa and 11 were in the right fossa. In the secondary
hemorrhage group, the petechiae of seven patients were in the bilateral tonsillar fossa,
25 were in the left fossa and 29 were in the right fossa. The positions of post-
tonsillectomy hemorrhage confirmed in sequence were the lower pole, middle portion,
upper pole, palatoglossal arch and palatopharyngeal arch (Table 3).

DISCUSSION

Post-tonsillectomy hemorrhage is the most frequently encountered complication after
tonsillectomy, in addition to pain, dehydration, airway obstruction, vomiting and
pulmonary edema. Certain morbidity and potential mortality are associated with

WJCC | https://www.wjgnet.com 1546 March 6,2021 | Volume9 | Issue7 |



Xu B et al. Postoperative hemorrhage in pediatric tonsillectomy

Table 1 The characteristics of the primary and secondary bleeding groups were compared with those of the nonbleeding group

separately

Secondary bleeding group, n =

Variables Non-bleeding group, n = 4923 Primary bleeding group, n = 31 61

n X P value n X P value
Sex
Female 1543 10 0.012 0.913 19 0.01 0.974
Male 3380 21 42
Age in yr
<6 2763 18 0.047 0.828 19 15.242 0.000°
>6 2160 13 42
Time of onset in yr
<1 1759 10 0.162 0.688 14 4.293 0.038°
>1 3164 21 47
Diagnosis
Chronic tonsillitis 1200 8 0.034 0.853 19 1.496 0.221
Tonsil hypertrophy 3723 23 42
Tonsillectomy
Monopolar electrical tonsillectomy 2500 9 5.830 0.016" 24 3.154 0.076
Coblation tonsillectomy 2423 22 37
Surgeon
Junior surgeon 1905 19 6.621 0.010° 25 0.133 0.715
Senior surgeon 3018 12 36
Time when the surgery started
Before noon 2010 10 0.937 0.333 23 0.243 0.622
After noon 2913 21 38
Monthly average air temperature
<20°C 2315 i3 0.023 0.880 24 1.427 0.232
>20°C 2608 16 37

Junior surgeon: Surgeon with less than 5 years of experience; Senior surgeon: Surgeon with more than 5 years of experience.
4P <0.05.

hemorrhage following tonsillectomy. The reported rates of post-tonsillectomy
hemorrhage in the literature vary widely among different medical centers. According
to recent findings, the rate is approximately 4% in children who experience
postoperative hemorrhage, and there is a wide range (from 2.61% to 15%) in the
general population!'”'*.. In our department, the incidence rate of post-tonsillectomy
hemorrhage was 1.83%, which is lower than most reports in the literature.

The frequency of post-tonsillectomy hemorrhage requiring operative control ranges
between 0.2% and 5.7% in children”*\. Our result was 0.92% and is comparable to the
results of Osborne et al®™ (0.91%). It was reported that 7.1% of all patients with
bleeding had multiple episodes of hemorrhage!”. Multiple hemostasis surgery
occurred in 6.52% of our patients.

The reasons for the large difference in the incidence of post-tonsillectomy
hemorrhage is related to various and complicated factors. The findings of a
multivariate logistic regression model indicated that age and sex were risk factors for
post-tonsillectomy hemorrhage and that the risk of severe bleeding was significantly
higher in children aged > 6 years and in males!"’l. Our results strongly indicated that an
age > 6 years contributed to a risk of secondary hemorrhage but did not contribute to a
risk of primary hemorrhage. Another study also indicated that older age was
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Table 2 Grade of post-tonsillectomy hemorrhage

Grade Treatment Primary hemorrhage, n Secondary hemorrhage, n
I Spontaneous cessation 1 9

I Infiltration anesthesia 7 29

it Treatment under general anesthesia 22 23

v Ligature of the external carotid artery 1! 0

\% Lethal outcome 0 0

1Selective embolization of carotid artery.

Table 3 Position of post-tonsillectomy hemorrhage confirmed in hemostasia surgery

Position Number
Primary hemorrhage (n = 23) Upper pole 4
Middle portion 8
Lower pole 14
Palatoglossal arch 2
Palatopharyngeal arch 1
Secondary hemorrhage (n = 23) Upper pole 5
Middle portion 9
Lower pole 9
Palatoglossal arch 3
Palatopharyngeal arch 1

significantly associated with an increased risk of multiple hemorrhages!™. In our
study, the ages of the two patients with two hemorrhages were 6.08 and 7.75 years,
and the age of the one patient with three hemorrhages was 9.92 years. Sex was
irrelevant as a contributing risk factor in our study, as shown in another report®, but
the time of onset was closely related to secondary hemorrhage.

It is believed that patients who experience more episodes of tonsillitis may have
larger scars of the tonsillar bed and a more challenging anatomy, thus increasing the
risk of postoperative bleeding™. A history of recurrent tonsillitis has been identified as
a potential risk factor for post-tonsillectomy hemorrhage!™. Children with a diagnosis
of recurrent tonsillitis are more likely to experience postoperative bleeding than
patients with OSAHS™.. In our study, we did not detect a significant difference
between the diagnoses of chronic tonsillitis and tonsillar hypertrophy. The likely
explanation for this finding is that children with mild or short-lived inflammation
have clearer anatomical structure exposure than adults”. We found that the method
of tonsillectomy and experience of the surgeon appeared to play a significant role in
the primary bleeding group. Meanwhile, coblation tonsillectomy was significantly
associated with primary hemorrhage. In some studies, there is no strong evidence to
suggest that the coblation technique exhibits any benefit or increases the risk of
primary and secondary hemorrhage when compared to other techniques.
Nevertheless, another study found that the coblation technique was associated with
higher incidence of secondary tonsillectomy hemorrhage®!. Coblation patients have
higher rates of postoperative bleeding than electric monopolar cautery patients”. It
has been verified that primary bleeding is usually attributed to the type of surgical
techniquel”. We believe that differences in the degree of surgeon experience and
specific temperatures based on cut and coagulation settings could influence surgical
outcomes. In our study, there was a significant difference between junior surgeons
(with less than 5 years of experience) and senior surgeons (with more than 5 years of
experience), linking familiarity with the anatomy of the peritonsillar space and the
mastering of operation proficiency. It has also been found that air temperature has a
high risk for bleeding, especially during warmer seasons®”). However, there was no
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statistically significant positive association when we compared the monthly average
air temperature of the bleeding group with that of the non-bleeding group, which was
the same as the time when the operation started on the day of surgery.

When post-tonsillectomy hemorrhage is encountered, the choice of whether to
proceed to operative intervention relies on physical examination findings and the
experience of the surgeon™. Nearly 60% of children with secondary post-
tonsillectomy hemorrhage required an intervention™. Electrocautery, especially
bipolar coagulation, is considered the most commonly used technique™!. When it is
infeasible to clear the clot in the wound, the bleeding point should be checked in
detail, and cotton balls dipped in 1:10000 adrenalin should be packed or electrocautery
should be conducted to achieve hemostasis; for uncooperative children, hemostasis
under general anesthesia is an optimum choice.

During surgery, the lower pole and middle portion were common bleeding sites,
followed by the upper pole and palatoglossal arch. No pericapsular dissection plane
could be identified in the lower poles of the tonsils adjacent to the root of the tongue,
and poor vision exposure of the operative field under the Davis-Boyle mouth gag
increased the difficulty of the operation and the risk of potential bleeding. We found
that the blood vessels in the middle of the tonsillar fossa were relatively abundant and
thick, and inadequate hemostasis during the operation might also lead to
postoperative bleeding. The laryngeal mirror was helpful to inspect the bleeding
points in the upper pole and palatoglossal arch, which may not be directly visible, so
that these hidden bleeding points could be cauterized”. Our data suggest that the
experience of trained surgeons likely has a greater impact on the rate of bleeding after
tonsillectomy than the techniques used"™. The potential coagulation disorder and
abnormal vascular anatomy should be given more attention in difficult-to-control
intraoperative bleeding and recurrent post-tonsillectomy bleeding”*l. In our study, a
congenital hemangioma of the parapharyngeal space involving the left tonsil that was
confirmed by digital subtraction angiography and pathology in an 11-year-old boy
who did not demonstrate any distinct symptoms until tonsillectomy was completed
(Figures 1 and 2). Tracheotomy had to be implemented to address dyspnea for
bleeding. The patient was ultimately cured by selective embolization. This was the
most valuable experience and lesson for us in terms of realizing surgical safety.

Secondary bleeding was mostly due to wound infection or the underlying muscle
and vessels exposed after the initial eschar sloughed. Fibrin clots are usually separated
from the tonsillar fossa on the 5* to 7* d after surgery, leaving a thin layer of new
stroma and epithelium. This is the time point of relative exposure of the vascular bed
and the highest risk point of massive hemorrhagel”. The average time from
tonsillectomy to bleeding in the secondary bleeding group was 6 d in our study. In the
healing process of oral keratinocytes separated from muscle epithelium secondary to
muscle, contraction of the wound bottom and neovascularization occur at the same
time, increasing the risk of bleeding™".

The mortality rate of post-tonsillectomy hemorrhage is approximately 1:30000 in
children™ and 0.1% in adults"™l. Fortunately, there were no deaths in the last decade,
and even longer time in our department, due to post-tonsillectomy hemorrhage. The
paucity of the current data could not allow accurate and reliable calculation of the
significant trend of risk of life-threatening post-tonsillectomy hemorrhage.
Hospitalization was unable to prevent lethal outcomes for the selected population!'’l.
Secondary hemorrhage remains a substantial complication for tonsillectomy,
particularly life-threatening arterial hemorrhage postoperatively"”. Repeated bleeding
is considered a warning sign of a severe condition, and patients presenting with a
tonsillar clot but no active bleeding should be taken seriously™. The tonsillar clot
might cover the real situation of bleeding and lead to serious results. Sometimes, lethal
arterial hemorrhage was concealed under the tonsillar clot (Figure 3). We did prefer to
control bleeding in the operating room more than bedside treatment. It is ideal for
surgeons to select the surgical procedure they are most familiar with to prevent
bleeding, regardless of whether electrocoagulation or suturing of the tonsil pillars is
considered the common measure” ). The incidence rate of postoperative hemorrhage
is an important quality and safety indicator in tonsillectomy and should not be
ignored™! It is necessary to review the experience of primary and secondary
hemorrhage of tonsillectomy every yeart''.

CONCLUSION

The incidence rate of post-tonsillectomy hemorrhage is low, and lethal hemorrhage
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Figure 1 Postoperative pathology results. Hemangioma tissue composed of capillaries with red blood cells in the lumen was found in the basal part of the left
tonsil (hematoxylin-eosin staining, x 50).

Figure 2 Digital subtraction angiography. A mass of abnormal vessels with random distribution was mainly supplied by branches of the left maxillary artery
and partly supplied by the left facial artery, ascending cervical artery and branches of the right facial artery.

rarely occurs. The risks of postoperative hemorrhage should be given more attention.
Coblation tonsillectomy and less than 5 years” experience of surgeon contributed to the
tendency of primary hemorrhage. Age and time of onset were associated with
secondary hemorrhage. Furthermore, abnormal vascular anatomy and arterial
hemorrhage concealed by clots are usually overlooked and might have serious
consequences. Surgeons should realize that experienced surgeons rely on adequate
preoperative preparation, solid knowledge of anatomy and high vigilance for
postoperative complications to ensure patient safety. This study is limited by the fact
that it was performed in one medical center; thus, multicenter research is warranted.
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Figure 3 Post-tonsillectomy hemorrhage in the right tonsillar fossa of a 5-year-old boy on the 6 d after tonsillectomy. A: The right tonsillar
fossa was covered by clot formation and without continued bleeding before treatment; B: Arterial hemorrhage was detected while removing the clot; C: Bleeding was

stopped after electrocoagulation.
ARTICLE HIGHLIGHTS

Research background

Tonsillectomy is the most common procedure for pediatric recurrent acute tonsillitis
and tonsillar enlargement that contributes to obstructive sleep apnea hypopnea
syndrome. Postoperative hemorrhage of tonsillectomy is a life-threatening compli-
cation.

Research motivation
To improve the management of postoperative hemorrhage of tonsillectomy.

Research objectives
To identify the risk factors that may contribute to primary and secondary post-
operative hemorrhage in pediatric tonsillectomy.

Research methods

A retrospective analytical study was performed, which included clinical data from
5015 consecutive patients who underwent tonsillectomy from January 2009 to
December 2018. Characteristics of the patients from the primary bleeding group and
the secondary bleeding group were compared with those of the nonbleeding group
separately.

Research results

The method of tonsillectomy and experience of the surgeon were significantly
associated with primary hemorrhage, while age and time of onset were significantly
associated with secondary hemorrhage. There was a significant difference in the
intervention measures between the primary bleeding group and the secondary
bleeding group.

Research conclusions
Coblation tonsillectomy and junior surgeons contribute to the tendency for primary
hemorrhage. Age and time of onset are responsible for secondary hemorrhage.

Research perspectives
The incidence rate of post-tonsillectomy hemorrhage is low, and lethal hemorrhage
rarely occurs. The risks of postoperative hemorrhage should be given more attention.
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