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Post-tonsillectomy hemorrhage: analysis of risk factors
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Abstract. Objectives: Tonsillectomy is a common surgical intervention in otorhinolaryngology. Reported post-
tonsillectomy hemorrhage (PTH) rate varies considerably, from 0.5 to 16%. This study was undertaken to analyze the
frequency, characteristics, and risk factors of PTH in adults and children undergoing tonsillectomy.

Methods: A retrospective analysis was performed of all patients undergoing tonsillectomy for benign indications between
January 2008 and May 2014 at the otorhinolaryngology department of Ghent University Hospital. PTH was defined
as active bleeding or signs of a recent bleeding from the tonsillar fossa, as observed by a physician. Factors related to
patients, medication, and procedure were analyzed for potential risk associations with PTH.

Results: Among 957 patients (524 adults, 433 children), 9.2% experienced a PTH (6.6% adults, 2.6% children). In 6.3%,
surgical intervention was required to control the bleeding. Whereas the indication for tonsillectomy, season of surgery,
peroperative administration of dexamethasone, and per- or postoperative use of non-steroidal anti-inflammatory drugs
did not influence PTH rate, significant and independent risk factors for PTH were male sex and being in early and middle
adulthood.

Conclusions: Hemorrhage following tonsillectomy is not uncommon and leads to revision surgery in a significant number

of patients. Male sex and adult age are significant risk factors for postoperative hemorrhage.

Introduction

Tonsillectomy is a common surgical intervention
in otorhinolaryngology and among the top 10
most frequently performed surgical procedures
in children.”” The most important indications
for tonsillectomy in children are upper airway
obstruction because of tonsillar hyperplasia and
chronic or recurrent acute tonsillitis.** In adults,
the most common indications are upper airway
obstruction, infection, and (suspected) malignancy.
In general, tonsillectomy can be regarded as a
safe procedure. However, complications related
to the surgical procedure, general anesthesia,
or underlying comorbidities are not infrequent.
The most frequently reported complications are
postoperative pain, postoperative nausea and
vomiting, delayed oral intake, airway obstruction
with respiratory compromise, taste disorders, and
post-tonsillectomy hemorrhage (PTH).”

PTH is the most notorious complication of
tonsillectomy. The tonsils have a rich blood
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supply, receiving various arterial branches from
the external carotid artery. PTH can be mild, with
spontaneous resolution of the bleeding, or extend
to severe bleeding necessitating surgical revision
to provide adequate hemostasis. Rarely, surgical
vascular ligation and endovascular embolization
are warranted. In very rare cases, PTH can lead
to death from hemodynamic shock.® PTH can be
divided into primary (<24 hours after surgery)
and secondary bleeding (>24 hours after surgery).
Although primary hemorrhage is infrequent and
usually related to the surgical technique, the cause
of secondary hemorrhage is less clear. Sloughing
of the superficial crust from the tonsillar fossa is
often believed to be the inciting event. Another
explanation is that local inflammatory processes
during wound healing, triggered by infection or
necrosis of the wound surface, lead to superficial
dilated blood vessels that sustain vascular wall
damage, leading to hemorrhage.” The reported
prevalence of PTH varies among studies, from
0.23% (Ref. 5) to 2.2% (Ref. 1) for primary PTH
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and 0.25% (Ref. 9) to 13.2% (Ref. 10) for secondary
PTH. This high variability is probably the result
of varying definitions of PTH (from °‘bleeding
reported by the patient’"' or ‘any bleeding event that
requires medical intervention™ to ‘bleeding that
requires revision surgery’'), differences in study
setting, tonsillectomy techniques, study population,
and number of patients in the study. Various factors
related to patients, procedure, and medication have
been investigated for their potential influence on
PTH, but results are mixed.

This retrospective analysis was undertaken
to assess the frequency, characteristics, and risk
factors of primary and secondary PTH in children
and adults undergoing tonsillectomy for benign
indications at the otorhinolaryngology department
at Ghent University Hospital.

Materials and methods

A retrospective analysis was performed of
cases of tonsillectomy for benign indications,
performed between January 2008 and May 2014
at the Department of Otorhinolaryngology of
Ghent University Hospital. Patients undergoing
tonsillectomy for tonsillitis (chronic and/or recur-
rent), tonsil hypertrophy, and acute tonsillitis
(peritonsillar abscess and acute tonsillitis without
abscess formation) were included in the analysis. A
total of 957 patients met the inclusion criteria.

Of these, 406 tonsillectomies were accompanied
by an extra-surgical procedure. The most frequently
performed extra procedures were adenoidectomy
in children and uvulectomy in adults. The study
was approved by the Ethical Committee of Ghent
University Hospital (project number EC/2013/926
and EC/2013/927).

All tonsillectomies were performed under
general anesthesia with endotracheal intubation.
The surgical technique consisted of a cold steel
dissection of the entire tonsil and its capsule,
followed by hemostasis through temporary
packing and bipolar diathermy if necessary. In
a limited number of tonsillectomy procedures, a
suture of the tonsillar pillars was performed for
hemostasis. In one patient, ligature of a vessel
(tonsillar branch of the facial artery) was needed at
the time of surgery. Anesthesia, tonsillectomy, and
pain management techniques remained unchanged
during the study. Standard postoperative pain
management consisted of paracetamol with step-
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up treatment using non-steroidal anti-inflammatory
drugs (NSAID) (ibuprofen in children, diclofenac
in adults). Since 2013, dexamethasone has been
routinely administered in all children and adults
undergoing tonsillectomy in our clinic; before,
this time, it was administered only in patients
with increased risk of post-operative nausea and
vomiting. Different ENT specialists and residents
from the department performed the surgeries. Most
procedures were performed in a day clinic setting,
except for patients with underlying comorbidities
or undergoing additional surgical interventions that
warranted a longer hospital stay. In patients with
a known coagulation disorder, the hematologist
elaborated the need for pre-, per-, and postoperative
administration of antihemorrhagic medications and
recommended duration of postoperative stay. Post-
tonsillectomy hemorrhage was defined as active
bleeding or signs of a recent bleeding from the
tonsillar fossa observed by a physician.

Patient demographics (age and sex), indication
for tonsillectomy, presence of known coagulation
disorders, peroperative data (date of surgery,
eventual additional surgical procedures during
same anesthesia, administration of NSAIDs, and
administrationofdexamethasone),andpostoperative
data (duration of hospitalization, administration of
non-steroidal anti-inflammatory drugs, occurrence
of PTH, side of PTH, time interval of occurrence
of PTH, management of PTH) were analyzed using
descriptive statistics. The patients were divided into
two groups: ‘bleeders’ and ‘non-bleeders’. Binary
logistic regression was used to identify independent
risk factors of post- tonsillectomy hemorrhage.
Adjusted odds ratios, confidence intervals (Cls)
and P values were calculated. P values less than
0.05 were considered statistically significant. The
analysis included age, sex, coagulation disorder,
indication for tonsillectomy, season, NSAID use
during and after surgery, and administration of
dexamethasone. Statistical analysis was performed
with SPSS version 22.

Results

A total of 957 patients were included in the study.
Demographics of the patients and indications for
tonsillectomy are presented in Table 1. Of these, 88
patients (9.2%) experienced a PTH. The incidence
of PTH was higher in the adult population (age
>16 years), with 12% (n=63) of the adults and
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Table 1
Patient characteristics and indications for tonsillectomy
(n=957)
Number of
patients (%)

Median age, years (range; SD) 19.08 (1-66; 14.6)
Sex

Male 467 (48.8)

Female 490 (51.2)
Adult patients (>17 years old) 524 (54.8)
Children (0-16 years old) 433 (45.2)
Age categories (years)

<4 179 (18.7)

4-16 254 (26.5)

17-130 300 (31.3)

31-150 196 (20.5)

>50 28 (2.9)
Coagulation disorder 12 (1.3)

Von Willebrand disease 1

Hemophilia A 1

Fibrinolysis 5

Impaired platelet function 3

Idiopathic thrombocytopenic purpura 2
Indication for tonsillectomy

Chronic/recurrent tonsillitis 531 (55.5)

Tonsillar hypertrophy 310(32.4)

Acute tonsillitis + abscess 116 (12.1)

Table 2
Occurrence of post-tonsillectomy hemorrhage and need for
revision surgery among adults (n=524) and children (n=433)
undergoing tonsillectomy

Total Adult Child

n (%) n (%) n (%)
Hemorrhage 88(9.2) 63 (12.0) | 25(5.8)
Primary hemorrhage 14 (1.5) 11(2.1) | 3(0.7)
Secondary hemorrhage 74 (7.7) 52(9.9) | 22(5.1)
One episode of PTH 72 (7.5) 50(9.5) | 22(5.1)
Two episodes of PTH 11 (1.1) 8 (1.5) 3(0.7)
Three episodes of PTH 5(0.5) 5(1.0) 0(0)
Revision surgery 60 (6.3) 39(7.4) | 21 (4.8)

5.8% (n=25) of the children experiencing a PTH.
Fourteen patients (1.5%) developed a primary PTH
and 74 (7.7%) a secondary PTH (Table 2). Bleeding
from both the left and right sides simultaneously
occurred in 11 patients. The mean number of days
after tonsillectomy at which PTH occurred was
4.81 days (SD+3.5) (Figure 1).

Sixteen patients experienced more than one
episode of PTH (Table 2). In 10 patients, the
recurrent PTH occurred at the same site as the
primary bleeding. No first episodes of PTH were
reported more than 15 days after tonsillectomy. A

‘ ‘ 03-Mattheeuws.indd 87

87

| ELTS
129 W chicd

number of patients

01 2 3 4 5§ 6 7 8 9 10 11 12 13 14 1§

postoperative day of PTH

Figure 1

Time interval of occurrence of first episodes of post-tonsil-
lectomy hemorrhage (PTH) (n=72). Day 0 is day of surgery,
PTH on day 0 is a primary hemorrhage.

second episode of hemorrhage occurred within 8
days after the first episode of PTH. A third episode
occurred within 5 days after the second episode of
PTH.

In 60 of the 88 patients with PTH, a surgical
procedure was needed to control the bleeding
(Table 2). This number represents 68.2% of all
patients who experienced PTH (62% of the adults
and 84% of the children) or 6.3% of all 957
patients who underwent tonsillectomy. Of the 60
patients requiring surgical revision, 36 (60%) were
male. Four of the sixteen patients with multiple
episodes of PTH needed revision surgery twice. In
consequence, in total 64 surgical revision procedures
were performed. In 37 cases, bipolar coagulation
of the bleeding vessels and suture of the tonsillar
pillars (approximation of the anterior and posterior
faucal pillars) were performed to stop the bleeding,
and bipolar coagulation only was performed in the
other 23 surgical revision procedures. One patient
developed hemodynamic shock during a third
episode of PTH and was admitted to the intensive
care unit. For this patient, an embolization of the
lingual artery was performed after angiography
revealed a pseudoaneurysm in this location.

Binary logistic regression analysis (Table 3)
showed that male sex was a statistically significant
independent risk factor for PTH. Patients aged
17-30 years and 31-50 years had a significantly
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Risk factors for post-tonsillectomy hemorrhage: binary logistic regression analysis

Table 3
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Risk factor N (%) Adjusted odds ratio 95% CI P value
Age (years) 0.03

<4 9/179 (5) 1.0

4-16 16/254 (3.3) 1.3 (0.55-3.050) 0.56

17-30 35/300 (11.7) 2.92 (1.23-6.94) 0.02

31-50 25/196 (12.8) 3.30 (1.37-8.084) 0.01

>50 3/28 (10.7) 2.84 (0.69-11.78) 0.15
Sex

Female 37/490 (7.6) 1.0

Male 51/467 (10.9) 1.82 (1.13-2.93) 0.014
Coagulation disorder

No 85/945 (9.0) 1.0

Yes 3/12 (25.0) 3.13 (0.76-12.82) 0.13
Indication 0.42

Tonsillitis 55/531 (10.4) 1.0

Hypertrophy 23/310 (7.4) 0.77 (0.44-1.33) 0.35

Acute tonsillitis 10/116 (8.6) 0.67 (0.32-1.38) 0.28
NSAID during surgery

No 49/566 (8.7) 1.0

Yes 39/391 (10.0) 0.80 (0.48-1.33) 0.39
NSAID after surgery

No 40/468 (8.5) 1.0

Yes 48/489 (9.8) 0.91 (0.56-1.48) 0.70
Dexamethasone during surgery

No 48/560 (8.2) 1.0

Yes 42/397 (10.6) 1.18 (0.72-1.94) 0.51
Season 0.91

Spring 25/271 (9.2) 1.0

Summer 19/216 (8.8) 0.93 (0.50-1.77) 0.83

Fall 19/229 (8.3) 0.86 (0.45-1.63) 0.64

Winter 25/241 (10.3) 1.071 (0.59-1.95) 0.82

higher risk of PTH. A total of 25% of patients
with known coagulation disorders experienced a
PTH, for an odds ratio of 3.13. The presence of a
coagulation disorder, however, was not a significant
independent risk factor for PTH, probably because
of the small number of patients in this group. The
indication for tonsillectomy, season of procedure,
administration of NSAID during or after surgery,
and administration of dexamethasone were not
identified as risk factors for PTH.

Discussion

In this retrospective analysis of almost 1000
patients undergoing cold steel tonsillectomy for
benign indications at a tertiary care hospital, 12%
of the adults and 5.8% of children experienced a
PTH, and 7.4% and 4.8% respectively needed
revision surgery. Male sex and being in early and
middle adulthood were identified as significant
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and independent risk factors for PTH in our patient
group.

Because this was a retrospective study, stan-
dardized reporting of some potentially interesting
patient-related variables, such as comorbidities,
medication, and lifestyle habits, was lacking and
could not be incorporated into our analyses. On the
otherhand, the significantnumber oftonsillectomies,
all performed with the same technique, and the use
of a standardized definition of PTH allowed us to
critically appraise our surgical outcome. Our data
confirm that PTH is not a rare complication and that
patients should be adequately counseled pre- and
postoperatively about the potential for it to arise.

Post-tonsillectomy hemorrhage rate
Wide wvariation exists in the rate of post-

tonsillectomy hemorrhage reported in the literature,
ranging as noted from 0.23% (Ref. 7) to 2.2% (Ref.
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1) for primary PTH and 0.25% (Ref. 9) to 13.2%
(Ref. 10) for secondary PTH. In our cohort, 9.2%
of the patients experienced a PTH, with a higher
incidence in adults and most being secondary
bleeding episodes.

A contributing factor to this variability is
the lack of a standardized definition of “post-
tonsillectomy hemorrhage”. In some studies,
postoperative hemorrhage has been defined as
hemorrhage requiring surgical revision,' while
others have defined PTH as any bleeding requiring
medical intervention’ or any bleeding noticed
by the patient." In this study, post-tonsillectomy
hemorrhage was defined as active bleeding or signs
of recent bleeding seen by a physician. In this way,
we obtained a realistic representation of the number
of clinically important PTH episodes.

Besides the lack of a standardized definition,
the composition of the patient group could have
influenced the observed bleeding rate. Because
the bleeding rate is generally higher in adults,
studies with a higher proportion of adults will
report an overall higher PTH rate. Studies with a
larger proportion of children report a considerably
lower PTH rate.>>" Our study confirms the
higher hemorrhage rate in adults than in children.
However, we note that the PTH rates in children
(5.8%) and adults (12.0%) in our study are at the
high end of values reported in studies performed in
pediatric*'>" and adult populations.*'*"

This analysis was performed at a tertiary care
university hospital, which implies a more complex
patient population with more comorbidities,
possibly leading to a higher hemorrhage rate.
Because this study was retrospective, ASA score
(American Society of Anesthesiologists Physical
Status classification), which is a valuable indicator
of general health status and comorbidity, was
missing in a significant number of patients, so we
cannot confirm this hypothesis. The number of
patients and design of the study also can influence
reported PTH rates.

Studies with a higher number of patients generally
report a lower number of complications, and this
was also the case for PTH rate.®® A prospective
study design is also expected to more rigorously
detect complications compared to retrospective
studies. In our study, however, we may assume that
the chance that any PTH episodes were missed is
very low because patients were clearly instructed
to present at our emergency department in case of a
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(suspected) PTH. Furthermore, we had access to all
emergency department files, and all patients were
scheduled for a control visit 2 weeks after surgery,
when the postoperative course was discussed and
reported.

In our study, 68% of the patients presenting
with a PTH underwent a surgical revision. In
children, there was a lower threshold for revision
surgery than in adults, in whom watchful waiting
was more often applied. In recurrent PTH,
underlying factors such as coagulation disorders or
a pseudoaneurysm, which can lead to major life-
threatening hemorrhage, should be suspected. A
pseudoaneurysm can be caused by a direct injury
to the vascular wall, mostly caused by deeply
placed sutures or extensive cauterization during the
primary surgery.>"

We had no cases with a lethal outcome,
even though some cases of death following
tonsillectomy have been described in the literature
(1/7132 to 1/170000).” Only one patient suffered
from multiple severe bleeding episodes requiring
admission to the intensive care unit, finally ending
with embolization of the lingual artery.

Risk factors

Various potential risk factors for PTH have been
investigated. In general, the risk of bleeding
increases with age.''"'>** This pattern is similar
to our findings, in which we found the highest
incidence of PTH in patients ages 31-50 years.
A significantly higher risk of PTH was found in
patients ages 17-30 years and 31-50 years. The
age group >50 years was too small to allow for a
statistically significant result; however, the odds
ratio for PTH in this age group was 2.84 compared
to children <4 years old, indicating an association
with PTH. Adult patients may have a higher risk of
PTH compared to children because of a technically
more challenging dissection, attributable to fibrosis
related to prior episodes of infection.” Also a
premature resumption of normal daily routines after
surgery (inappropriate food intake and physical
activities) is more often seen in adults compared to
children, who have less freedom about food intake
and activities because of adult supervision.'*"* There
also is likely a link with comorbidities, medication
use, smoking and alcohol consumption, and other
lifestyle factors in adults compared to children.
Smoking leads to worse wound healing and more
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complications, such as surgical site infection and
necrosis of wound and tissue.'*In one study, a higher
risk of hemorrhage after uvulopalatopharyngoplasty
with tonsillectomy was found in smokers compared
to nonsmokers, although no significantly increased
risk of hemorrhage after tonsillectomy without
uvulopalatopharyngoplasty was found in smokers."”

As in our study, other groups have found that
male patients have a significantly higher risk of
PTH compared to female patients.">*'*'' It has been
suggested that males, more than females, might have
a greater tendency to nonadherence to postoperative
management, including dietary intake and physical
rest. Other possible explanations that need to be
investigated are related to lifestyle habits, such
as smoking. When male smokers were compared
to female smokers in one study, however, male
smokers still had a higher risk of hemorrhage after
tonsillectomy."’

To confirm why male patients and adult patients
have a higher risk of PTH, patient characteristics
such as comorbidities, medication, and lifestyle
habits should be recorded in a detailed standardized
questionnaire before surgery. Such data can lead to
a better estimation of the potential risks of PTH.

The association between PTH and coagulation
disorders was not statistically significant in our
study, although 25% of'the patients with coagulation
disorders experienced PTH. A reason for the lack
of significance is the fact that only 12 out of 957
were known to have had a coagulation disorder. An
underreporting of coagulation disorders is probable
because coagulation disorders are not investigated
by default before tonsillectomy in our department.
Screening for these disorders in our clinic is done
by a thorough medical and family history, and
further hematologic investigations are performed
only in suspected cases.

Collison ef al.” found that surgery in late spring
or summer was associated with a significantly
higher incidence of PTH because of the higher
temperatures during these months. In our study,
however, season of surgery was not a significant
independent risk factor for PTH.

A widely discussed risk factor for PTH is the
per- and postoperative use of NSAIDs. Although
individual studies have found NSAID to increase
the risk of PTH,® a Cochrane review published
in 2013 concluded that there was no association
between the use of NSAIDs and PTH." The same
goes for the use of dexamethasone. Administration
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of steroids to patients undergoing tonsillectomy
has been found to reduce postsurgical nausea,
vomiting, and pain. Most studies report no signi-
ficant relation between hemorrhage and the
use of dexamethasone.”® However, Kim et al.’
noted a significantly increased risk of PTH when
dexamethasone was administered. In our study,
use of NSAID or dexamethasone did not influence
PTH rate. The interference of NSAIDs in platelet
function depends on the type of NSAID. In our
department, diclofenac is used in adults, which is
known to have very limited influence on platelet
function.

In our cohort, the indication for tonsillectomy
did not significantly influence the risk of PTH in
an independent manner. However, published results
vary, with some groups reporting an increased risk
of PTH in patients undergoing tonsillectomy for
peritonsillar abscess," and some reporting a lower
risk of PTH in tonsillectomy for obstructive sleep
disorders compared to chronic tonsillitis.*!

Next to patient- and medication-related factors,
the surgical and hemostatic technique used during
tonsillectomy might also affect postoperative
hemorrhage. Hot dissection techniques (monopolar
electrodissection, bipolar electrodissection, ultra-
sonic scalpel, and laser) and hot hemostasis
(bipolar diathermy) compared respectively to cold
steel dissection and cold hemostasis (packing of the
tonsillar fossa and ligature or suture of the tonsillar
pillars) have quite consistently been associated
with an increased risk of hemorrhage.*'? A plausible
explanation is that hot techniques induce tissue
necrosis, which can cause bacterial infection and
damage of the vascular wall. Coblation is a quite
recently introduced non-heat-driven surgical
technique that uses bipolar radiofrequency energy
for soft tissue dissolution. Although this technique
was initially presented as very promising in terms of
peroperative visibility, reduced postoperative pain,
and return to normal diet, more recent studies reveal
that especially performing hemostasis by coblation
is associated with a poorer outcome. Li et al*
reported a significantly higher rate of primary and
secondary PTH, a significantly higher peroperative
blood loss, and significantly longer surgery time
children undergoing coblation tonsillectomy com-
pared to those undergoing bipolar diathermy-
assisted coblation tonsillectomy. They suggested
combining the advantages of coblation-assisted
tonsil dissection with the effectiveness of bipolar
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diathermy-assisted hemostasis. In our cohort, only
cold steel dissection was used, and hemostasis
usually consisted of combined cold (packing) and
hot (bipolar cauterization) hemostasis, so we were
unable to compare methods.

Finally, in different surgical areas, the surgeon’s
experience can influence complication rate. For
tonsillectomy procedures, diverging results on the
impact of surgeon experience on PTH have been
reported. Thesefindingsvary fromhigherPTHratesin
patients operated by junior versus senior surgeons, '
to a higher rate of primary but not secondary PTH
requiring surgical revision for tonsillectomies
performed by trainee surgeons,” to even lower rates
of PTH in tonsillectomies performed by registrars
compared to consultants." Our hospital is a teaching
hospital, so many tonsillectomies are performed
by otorhinolaryngologists in training. However,
the supervising consultant is always present and
takes over when necessary. Therefore, we could
not incorporate surgeon level and experience in an
unbiased way into our logistic regression or assess
the impact of surgeon grade and experience on the
risk of PTH.

Conclusion

Post-tonsillectomy hemorrhage is a not uncom-
mon and possibly serious complication after
tonsillectomy that leads to revision surgery in a
significant proportion of patients. Most episodes
of PTH are secondary hemorrhages occurring
more than 24 hours after surgery. Because most
procedures are performed in a one-day clinic, clear
postoperative instructions are necessary when the
patient leaves the hospital. Recurrent episodes of
hemorrhage occur in a minority of patients but
should always be regarded as a warning sign for
underlying pathology.

Consistent with results from other studies, adult
age and male sex were found to be significant and
independent risk factors for PTH in our patient
group. It would be interesting to assess other
potentially influential factors related to lifestyle,
medication, and comorbidities in a prospective way.
Further identification of risk factors for PTH will
help yield better insight into the pathophysiology of
this complication and to identify high risk patients.
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