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Risk factors for post-tonsillectomy hemorrhage
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A B S T R A C T

Objective: The aim of the present study was to investigate the rate of post-tonsillectomy hemorrhage

(PTH) in a single institution and to evaluate the clinical risk factors for PTH.

Methods: We reviewed the records of 692 patients who underwent tonsillectomy (TE) at Yokohama

Minami Kyosai Hospital in Japan. PTH grades were grouped into three categories according to the

severity of the hemorrhagic episode: (I) minimal hemorrhage that stopped after noninvasive treatment,

(II) hemorrhage requiring treatment with local anesthesia, and (III) hemorrhage requiring reoperation

under general anesthesia in the operating room. Clinical risk factors such as sex, age (adults vs. children),

TE indication, surgeon’s skill level, operative time, ligature type, and duration of antibiotic

administration for PTH were investigated.

Results: Among the 692 patients, 80 (11.6%) showed PTH, with primary and secondary hemorrhage

accounting for 1.6% and 10.0%, respectively. A category III PTH was observed in 18 patients; thus, the

overall risk of reoperation was 2.6%. The PTH episode most frequently occurred on postoperative days

5 and 6. The frequency of PTH was significantly higher in male patients and in adults (P < 0.01, for both

factors). Surgeon’s skill was also associated with PTH rate. A stepwise multivariate logistic regression

revealed that adult age (odds ratio [OR] = 18.9) and male gender (OR = 3.78) were the clinical risk factors

for PTH. It also revealed that male gender (OR = 82065335), adult age (OR = 10.6), and surgeon’s skill

level (OR = 7.50) were the clinical risk factors for the category III PTH.

Conclusions: The risk of PTH was higher in this report compared with previous reports, which may be

associated with the definition of PTH. Clinical risk factors for PTH were adult age and male gender. The

surgeon’s skill level was an additional risk factor for category III PTH.

� 2014 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Tonsillectomy (TE) is one of the oldest and most common
surgeries carried out by otolaryngologists. Postoperative compli-
cations following TE are generally rare, with post-tonsillectomy
hemorrhage (PTH) being one of the most common serious
complications [1,2]. PTH is divided into two classifications:
primary hemorrhages occurring within 24 h and secondary
hemorrhages occurring at any point more than 24 h after TE
[1,3]. The overall hemorrhage rate is around 4.5% [4], with reported
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rates of 0.2–2.2% and 0.1–3.5% for primary and secondary
hemorrhages, respectively [2,5].

Primary hemorrhage is generally acknowledged to be caused by
inadequate hemostasis during the surgery. Secondary hemorrhage
is associated with detachment of the crust from the site of the
removed tonsils [6]. The previously reported risk factors for PTH
include sex, age, TE indication, surgical technique and device, and
the skill level of the surgeon [2,7–11]. The aim of this study was to
investigate the rate of PTH in a single institution and to evaluate
the clinical risk factors for PTH.

2. Materials and methods

In this study, we assessed the 694 patients who underwent TE
with or without adenoidectomy at the Department of Otolaryn-
gology, Yokohama Minami Kyosai Hospital, Japan, from January
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Table 1
Classification of post-tonsillectomy hemorrhage episode.

Severity of PTH

Category I Minimal hemorrhage, stops after noninvasive treatment

Category II Hemorrhage requiring treatment in local anesthesia

Category III Reoperation under general anesthesia in the operating room

Fig. 1. Periods and categories of PTH. Among the 80 cases of PTH, 11 were primary

hemorrhagic cases and 69 were secondary hemorrhagic cases. PTH was detected

with a high frequency on postoperative days 5 and 6.
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2002 through December 2012. Two patients were excluded
because they showed malignant disease postoperatively; thus,
692 patients participated in the analysis.

We defined PTH as any hemorrhagic episode after extubation,
with the severity of hemorrhagic episodes recorded according to a
precise classification of PTH (Table 1). PTH grades were grouped
into three categories according to the severity of the hemorrhagic
episode: (I) minimal hemorrhage that stopped after noninvasive
treatment, (II) hemorrhage requiring treatment with local
anesthesia, and (III) hemorrhage requiring reoperation under
general anesthesia in the operating room [12]. The postoperative
day of occurrence of the hemorrhage was recorded.

Occurrences of PTH were studied in relation to the following
clinical factors: sex, age (adult or child), TE indication, surgeon’s
skill level, operative time, ligature type (silk or Vicryl1; polyglactin
910), and duration of antibiotic administration. The surgeons
were classified according to their experience levels as a beginner
(�5 years as an otolaryngologist) or experienced surgeons
(�6 years). Because antibiotics were not administered to children,
only adult cases were examined with regard to the duration of
antibiotic administration.

In all cases, the surgery was conducted under general
anesthesia with orotracheal intubation. A Boyle–Davis mouth
gag was inserted with the patient in the supine position. The tonsil
was removed by blunt peeling with a cotton ball. The inferior pole
of the tonsil was ligated using a silk or Vicryl1 ligature and the
tonsil was completely removed in all cases. Any further hemostasis
of the tonsillar fossa was ligated using silk or Vicryl1 ligatures or
was ablated using Bayonet bipolar forceps. The operation was
completed after complete hemostasis of both tonsillar fossae was
achieved. Use of the Coblation device was not required for any
cases. The ligature type was selected according to the purchase
policy of the hospital (silk, 2002–2008 and 2011–2012; Vicryl1,
2009–2010). All patients were admitted to the hospital the day
before surgery. The length of hospitalization was 8 days according
to our clinical pathway, but hospitalization was extended to more
than 8 days if necessary.

A stepwise multivariate regression analysis was performed
to adjust for potential confounding factors (sex, age, TE indication,
surgeon’s skill level, operative time, and ligature type). All
statistical analyses were performed using the SPSS version
22 statistical package (SPSS, Inc.). P values <0.05 were considered
statistically significant.

All the patients or their guardians provided written consent for
the study.

3. Results

In this study, PTH was noted in 80 patients after surgery; thus,
the overall PTH risk was 11.6%. Of these 80 patients, 11 (1.6%) had
primary hemorrhage and 69 (10.0%) had secondary hemorrhage.
All PTH episodes occurred within 20 days of TE (Fig. 1). The PTH
episode occurred most frequently on postoperative days 5 and 6
(14 patients on each day). A category III PTH (reoperation under
general anesthesia) was observed in 18 patients; thus, the overall
risk of reoperation was 2.6%.

The clinical data for the PTH patients are summarized in Table 2.
PTH occurred in 75 of 369 (20.3%) adults and 5 out of 323 (1.5%)
children. The occurrence of PTH was significantly higher in adults
than in children (P < 0.01). With respect to the gender of the
patients, PTH occurred in 65 of 430 (15.1%) male patients and 15 of
262 (5.7%) female patients; the difference between these two
groups was significant (P < 0.01). With respect to the indication for
TE, PTH was observed in 65 of 396 (16.4%) patients in the habitual
tonsillitis group, 12 of 273 (4.4%) patients in the hypertrophy
group, and three of 23 (13.0%) patients in the focal infection group;
the occurrence of PTH was significantly higher in the habitual
tonsillitis group than in the other two groups (P < 0.01). With
respect to the surgeon’s skill level, the likelihood of PTH was
greater in procedures performed by a beginner (37/240; 15.4%)
than in those performed by an experienced surgeon (43/452; 9.5%)
(P < 0.05). With respect to operative time, adult and child cases
were examined separately. The median operative time was 45 min
in adult cases and 26 min in child cases. In adult cases, PTH
occurred in 45 of 185 (24.3%) patients with operation times
exceeding the median operating time and in 30 of 184 (16.3%)
patients with operation times less than the median time. However,
none of these values were statistically significant. No significant
differences were observed with respect to the ligature type and
duration of antibiotic administration. In addition to the association
with male gender, adult age, habitual tonsillitis, and surgeon’s skill
level, category III PTH was also significantly associated with longer
surgeries among adults (P < 0.05) and the use of Vicryl1 as
opposed to silk sutures (P < 0.01).

We confirmed our results by using a backward stepwise
multivariate logistic regression analysis. Adult age (odds ratio
[OR] = 18.9; 95% confidence interval [CI], 7.49–47.7) and male
gender (OR = 3.78; 95% CI, 2.07–6.92) were significant risk factors
for PTH (all categories). In addition, male gender (OR = 82065335),
adult age (OR = 10.6; 95% CI, 2.32–48.3), and surgeon’s skill level
(OR = 7.49; 95% CI, 2.29–24.5) were significant risk factors for
category III PTH (Table 3).

4. Discussion

The PTH risk was 11.6% in the present study, with a primary PTH
rate of 1.6% and a secondary PTH rate of 10.0%. Further, the
reoperation rate (category III) was 2.6%. The risk of PTH was higher
in the present study than the values reported in previous studies
[2,4,5]. However, Tolska et al. [12] reported that the PTH risk was
14.5% in the adult population, and they mentioned several
methodological aspects to explain why their report presented a



Table 2
The clinical data for PTH patients.

No. of cases All categories Category III

n (%) P value n (%) P value

Total 692 80 (11.6) 18 (2.6)

Gender

Male 430 65 (15.1) <0.01 18 (4.2) <0.01

Female 262 15 (5.7) 0 (0)

Age

Adults (over 15 years) 369 75 (20.3) <0.01 16 (4.3) <0.01

Children 323 5 (1.6) 2 (0.6)

Indication

Habitual tonsillitis 396 65 (16.4) <0.01 16 (4.0) <0.05

Hypertrophy 273 12 (4.4) 2 (0.7)

Focal infection 23 3 (13.0) 0 (0)

Surgeon’s skill level

Beginner (�5 years) 240 37 (15.4) <0.05 11 (4.6) <0.05

Experienced (�6 years) 452 43 (9.5) 7 (1.5)

Operative time (adult)

Long time (>45 min) 185 45 (24.3) N.S. 13 (7.0) <0.05

Short time 184 30 (16.3) 3 (1.6)

Operative time (child)

Long time (>26 min) 162 3 (1.9) N.S. 1 (0.6) N.S.

Short time 161 2 (1.2) 1 (0.6)

Type of ligature

Silk 636 73 (11.5) N.S. 13 (2.0) <0.01

Vicryl1 56 7 (12.5) 5 (8.9)

Duration of antibiotics administration (adult)

One day 162 22 (13.6) N.S. 7 (4.3) N.S.

Over 3 days 207 42 (20.3) 3 (1.4)

Table 3
Backward stepwise multivariate logistic regression.

Clinical features OR 95% CI lower 95% CI upper P value

Risk of PTH

Gender (male) 3.78 2.07 6.92 <0.01

Patient age (adult) 18.9 7.49 47.7 <0.01

Risk of category III

Gender (male) 82065335 – – <0.01

Patient age (adult) 10.6 2.32 48.3 <0.01

Surgeon’s skill level (beginner) 7.49 2.29 24.5 <0.05

OR, odds ratio; CI, confidence interval.
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higher risk of PTH than those presented in the past reports. Firstly,
in previous reports, all PTH cases might not have been discovered.
Secondly, the subjects in these reports were all adult patients, in
whom the risk of PTH is higher than that in children. Thirdly, the
definition of PTH is missing in numerous previous reports [13].

Although the majority of TEs are performed as a short-stay
surgery [14], TE patients are hospitalized for 8 days at our
institution. In the present study, the majority of PTH episodes were
confirmed during hospitalization because the attending physician
examined the patients every day after surgery during hospitaliza-
tion. It is unlikely that all PTH episodes would be detected in
patients who underwent short-stay surgery. We defined PTH as
any hemorrhagic episode after extubation. The definition of
postoperative hemorrhage in previous literatures seems equiva-
lent to our category III PTH. Although an overall PTH risk was 11.6%,
an occurrence of category III PTH was 2.6% in the present study. For
us, this rate seems to be on par with previous literatures.

The previously reported clinical risk factors for PTH include age,
sex, surgical technique and device, surgeon’s skill level, and TE
indication [7–11]. Our results agree that age, sex, TE indication, and
surgeon’s skill level are predictive of PTH.

Several studies have described the patient’s age as a significant
risk factor [2]. Tomkinson et al. [9] reported that patients older
than 12 years had a 3-fold higher likelihood of severe PTH in a
prospective multicenter observational study of 17,480 cases.
With respect to the gender of the patient, some studies reported
that male patients had an increased risk of PTH [2,9], whereas other
studies found no such association [7,15,16].

Several studies have found an association between the
indication for TE and the PTH rate. In our study, a significant
difference between the habitual tonsillitis group and the other two
groups was observed in the univariate model, but not in the
multivariate model.

As reported previously [8,9], we found the surgeon’s skill level
to be associated with PTH rate. Indeed, the overall and category III
rates of PTH in procedures performed by beginner surgeons were
approximately 1.6 and 3.0 times higher than those in procedures
performed by experienced surgeons, respectively.

No statistical association was found between operative time
and PTH rate. However, category III PTH was significantly
associated with operative time (P < 0.05). Category III PTH was
observed in 4 of 18 (22.2%) patients whose operative time was
longer than 120 min (data not shown).

No previous reports have addressed the association between
PTH and the ligature type. Silk and Vicryl1 are both braided
sutures. The latter is synthetic and absorbable. Implantation
studies in rats indicate that Vicryl1 suture retains approximately
75% of the original tensile strength at 2 weeks in tissue, and that it
is completely absorbed by hydrolysis between 56 and 70 days [17].
In the present study, only one category III PTH episode occurred
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20 days after TE. The other 11 category III PTH episodes occurred
within 11 days of TE. It is not clear why the Vicryl1 suture had a
higher risk for category III PTH.

Our stepwise multivariate logistic regression analysis clearly
indicated that the important factors influencing the incidence of
PTH were adult age (OR = 18.9) and male gender (OR = 3.78), and
those for category III PTH (requiring reoperation) were male
gender (OR = 82065335), adult age (OR = 10.6), and surgeon’s skill
level (OR = 7.50).

These results suggest that careful manipulation and caution are
required even if a surgeon is experienced, particularly if the patient
is a male and/or in adult age.

5. Conclusions

In the present study, the rate of PTH was 11.6%, with primary
and secondary hemorrhage rates of 1.6% and 10.0%, respectively.
More than half of the PTH episodes were minimal hemorrhage
cases. Our study suggests that the clinical risk factors for PTH are
adult age and male gender. Further, the surgeon’s skill level was a
clinical risk factor for category III PTH.
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