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Classi�cation of haemorrhage following tonsillectomy

J. Windfuhr, M.D., M. Seehafer, M.D.

Abstract
To date there exists no sensible way of classifying the intensity of haemorrhage following tonsillectomy,
though this is a prerequisite when comparing the results presented in literature. We evaluated the
incidence of post-operative haemorrhage according to our classi�cation in 602 patients who underwent
tonsillectomy at our department in 1999. In 21 patients a grade 1 (spontaneous cessation) bleeding
occurred. One patient had a grade 2 (in�ltration anaesthesia), 14 patients had a grade 3 bleeding
(treatment under general anaesthesia) with one patient receiving a blood transfusion. Two patients had a
grade 4 bleeding (ligature of the external carotid artery). There was no patient with grade 5 bleeding
(lethal outcome). Grades 1 and 3 had the same incidence rates. Primary haemorrhage (<24 hours) can be
expected in the majority of patients undergoing tonsillectomy. Secondary haemorrhage is rare and can be
life-threatening.
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Introduction
Tonsillectomies are one of the most frequently
performed surgical procedures in otolaryngology to
resolve upper airway obstruction and recurrent or
chronic throat infections and to manage recurrent
childhood ear disease. Despite numerous efforts,
haemorrhage is the most common and signi�cant
complication following tonsillectomy, occurring in
less than 10 per cent of cases, most often within 24
hours, although it can occur at any time during the
�rst two weeks.1

Mainly for economic reasons, tonsillectomies are
increasingly performed on an outpatient basis after
careful patient selection.2–4 The AAO-HNS Pedia-
tric Otolaryngology Committee published inpatient
guidelines that may indicate overnight observation.
Among these are age three years or less, abnormal
coagulation values, peritonsillar abscess and obstruc-
tive sleep apnoea.5

In the literature, classi�cation of post-operative
haemorrhage as primary (<24 hours) or secondary
(>24 hours) has been well established, although the
terms are used loosely with confusion and are mixed
with the term reactionary haemorrhage (which can
be intra-operative or primary haemorrhage).6 Unfor-
tunately there exists no common classi�cation for the
intensity of post-operative haemorrhage, which
makes the results of studies dif�cult to compare.
The rate of post-operative haemorrhage in studies
where any incidence of bleeding has been registered
will obviously be much higher than in those where
bleeding was only registered if treatment under

general anaesthesia was necessary. We conducted
this study in order to evaluate the incidence rates of
haemorrhage following tonsillectomy in respect to
the intensity of bleeding.

Materials and methods
In a retrospective study we analysed the documents
of 602 patients who underwent tonsillectomy at our
department in 1999. All patients were admitted one
day before surgery and discharged six days following
tonsillectomy. The procedure was always performed
with scissors (cold technique). Intra-operatively
bleeding vessels were treated by intraoral suture
ligation (Catgut, 23 0 or Dexon 2 3 0). We never used
a cautery for haemostasis. At least two rounds per
day on the ward by the surgeon and a scheduled
control by the nurses detected any sign of post-
operative haemorrhage as early as possible. This was
also documented in the patient’s chart.

Post-operative haemorrhage was classi�ed in a
grading system that re�ected the intensity of
haemorrhage. Grade 1 was any post-operative
haemorrhage with a spontaneous cessation, where
icepacking was administered and suf�cient.

Grade 2 bleeding needed further treatment under
local anaesthesia. This was either by in�ltration of
1:250.000 adrenalin containing one per cent lidocain,
or additional bipolar coagulation.

In grade 3 bleeding treatment by suture ligation
under general anaesthesia was necessary. In cases
with diffuse bleeding we sutured the tonsillar pillars
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together. Care was taken to exclude any develop-
ment of haematoma in the parapharyngeal space.
Other measures such as blood transfusion or inter-
ventional radiology to achieve haemostasis could
also be graded; the latter means were not available in
our hospital.

Patients who had been returned to the operating
theatre for persistent or excessive bleeding, in whom
local measures to control bleeding had failed and in
whom shock was imminent from continued blood
loss, and for whom ligature of the external carotid
artery was mandatory, were classi�ed as grade 4
bleeding. The external carotid artery was identi�ed
following dissection of the common carotid artery,
the carotid bulb and the �rst three branches deriving
from the external carotid artery. We ligated the
external carotid artery below and above the origin of
the upper thyroid artery and the �rst three branches
deriving from the external carotid artery (Silk 0).

Grade 5 bleeding was any post-operative haemor-
rhage with lethal outcome regardless of what
treatments had been carried out.

Results and analysis
Of the 602, the youngest patient was 23 months, the
oldest 89 years old (median 17 years, mean 20.64
years). Forty-eight per cent of the patients were
male.

Recurrent or chronic throat infections indicated
tonsillectomy in 245 patients (41 per cent); adeno-
tonsillectomy was indicated to resolve upper airway
obstruction due to hyperplasia of lymphoid tissue in
186 patients (31 per cent). One hundred and forty-
two patients (24 per cent) underwent tonsillectomy
because of quinsy, in 15 patients (2.5 per cent)
remains of tonsils after previously performed tonsil-
lectomy had to be removed. Cancer of the tonsils
indicated tonsillectomy and additional neck dissec-
tion in 11 patients (1.8 per cent). Three patients (0.5
per cent) were operated upon because of infectious
mononucleosis.

Haemorrhage following tonsillectomy occurred in
a total of 38 patients (6.3 per cent). Repeated
treatment to achieve haemostasis became necessary
in none of our patients. The majority (55 per cent) of
post-operative haemorrhage could be classi�ed as
grade 1 bleeding, which was observed in 21 patients
(3.5 per cent). In 16 (76 per cent) of these
haemorrhage was observed as primary bleeding; in
three patients bleeding occurred during the hospital
stay on days 2, 4 and 5. Two patients had to be
readmitted on day 7 and day 13.

There was only one 33-year-old male patient with
grade 2 bleeding that could be treated with coagula-
tion under local anaesthesia. Discharge was
postponed in this patient because of a short episode
of haemorrhage on day 5.

Surgical treatment of post-operative bleeding
under general anaesthesia, grade 3 bleeding, was
necessary in 14 patients (2.3 per cent). The youngest
of these patients was 14 years, the oldest 58 years old
(median 28.5 years, mean 28.9 years). Seventy-�ve
per cent were male. In two patients of this group we
had to suture the tonsillar pillars together because of
diffuse bleeding. In one of these a single blood
transfusion had to be administered. Another 22-
year-old patient had a huge coagula removed on the
�rst post-operative day, but no haemorrhage
occurred, so he was not considered as having a
grade 3 bleeding. A single suture was suf�cient in 14
cases, 11 were done on the day of operation, one
each �ve, seven and nine days respectively after the
operation. The patient with post-operative bleeding
seven days after tonsillectomy indicated for quinsy
had to be re-admitted after discharge on the day
before. The patient with haemorrhage nine days
after surgery had undergone tonsillectomy combined
with a radical neck dissection because of cancer.
Here discharge was not planned at that time.
Hepatic cirrhosis was an underlying disease in this
patient.

Fig. 1
Grade 1 bleeding was registered in a total of 21 patients who
underwent tonsillectomy in our clinic in 1999. In the majority,
16 patients, it occurred as primary haemorrhage (<24 hours).
One patient with grade 2 bleeding was treated seven days after

tonsillectomy.

Fig. 2
Grade 3 bleeding occurred in 14 patients, in 11 of whom it was
observed as primary haemorrhage (<24 hours). Grade 4
bleeding was observed in two patients, five and 38 days post-

operatively.
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Two patients with grade 4 bleeding had to be
treated by ligature of the external carotid artery.
One patient referred himself to massive bleeding to
our emergency ambulance 38(!) days after surgery
indicated for cancer of the left tonsil. He had
undergone additional pre- and post-operative
radio-chemotherapy. The second patient was a 19-
year-old man with post-operative haemorrhage
occurring �ve days after elective tonsillectomy. In
this case signi�cant bleeding had already been
observed during the initial operation, necessitating
an unusual number of sutures. Fortunately there was
no patient with grade 5 bleeding.

Discussion
Tonsillectomies are one of the most frequently
performed surgical procedures in otorhinolaryngol-
ogy worldwide. For the patient’s comfort, but mainly
due to economic considerations, an increasing
number of tonsillectomies is performed on an
outpatient basis. Numerous studies have been
carried out in order to evaluate risk factors like
age, sleep apnoea, underlying disease, distance to the
hospital, coagulation disorders and others. Many
authors have come to the conclusion that tonsillect-
omy can be performed as an outpatient procedure if
patients are carefully selected.7–9 For this reason,
some health insurance companies in the USA10 and
Europe11 refuse to be charged for inpatient tonsil-
lectomy and will pay only for a minimal hospital stay
for patients found to belong to a risk group.

Haemorrhage following tonsillectomy is the most
common and potentially life-threatening complica-
tion. Despite the efforts of all surgeons, post-
operative haemorrhage seems to be unavoidable,
with a varying incidence rate. This may be due to the
complex blood supply of the tonsillar fossa with a
network of anastomosing arteries deriving mainly
from the ipsilateral external carotid artery, in rare
cases also from the internal carotid artery.

Surveys have described decreasing fatality rates
over the last century with a range of one lethal
outcome in 3000 to more than 170.000 tonsillec-
tomies.1,12 This is mainly due to improvement in
medical techniques and technology in anaesthesiol-
ogy and the fact that the majority of tonsillectomies
nowadays are performed under general anaesthesia
with endotracheal intubation. There was no lethal
outcome in this series.

Electrocautery and suture ligation are the com-
mon means for treatment of haemorrhage following
tonsillectomy, with contradicting results. Bipolar
cautery may cause a higher rate of secondary but
less severe bleeding than transoral suture ligation.13

Suture ligation has to be done with great care
because of possible abnormalities in the course of
the internal carotid artery.14 If the needle is placed
too deeply an injury of the wall of an artery can lead
to a traumatic aneurysm (aneurysma spurium) which
suddenly ruptures and leads to massive blood
loss.15,16 We never used electrocautery to achieve
haemostasis during the operation. Only in those
cases with post-operative haemorrhage where a

single bleeding vessel could be identi�ed did we
use bipolar forceps. We are convinced that especially
young surgeons in training tend to use electrocautery
as �eld cauterization to reduce their operation time.
What they leave is an extensive �eld of necrosis
which becomes the subject of digestion by the
enzyme- and bacteria-containing saliva. When
sloughing of the eschar occurs, deeply running larger
arteries will be exposed and start bleeding, which can
be massive.

Pre-operative assessment of haemostatic factors,
complete blood count, prothrombin time, partial
thromboplastin time and bleeding time seems to
have some predictive value, but there exists no
consensus whether or not a minimal coagulation
screening program should be performed.17 Some
authors mention the important �nancial implication
if coagulation studies were performed only in
patients with positive histories.18 According to the
recommendation of the American Academy of
Otolaryngology, Head and Neck Surgery (AAO-
HNS), coagulation studies should only be carried out
in patients with positive histories or physical
examinations.19

In each case we evaluated partial throboplastin
time and prothrombin time and did a complete blood
cell count to detect a possible coagulation disorder,
but none of our patients with post-operative bleed-
ing had any laboratory abnormalities. In the
literature haemorrhage following tonsillectomy has
been classi�ed only according to time of occurrence:
primary bleeding being de�ned as occurring within
24 hours and secondary bleeding occurring after 24
hours. Some reports have de�ned per-operative
haemorrhage as primary and bleeding within 24
hours as reactionary, which is confusing.6

Primary bleeding is considered to be more
dangerous, because of the risks of airway compro-
mise due to aspiration or laryngospasm and of
invisible swallowing of blood with a consequent
collapse of the circulation. Secondary bleeding has
been reported as occurring rarely, in the majority of
patients �ve to 10 days following surgery.1,12

Obviously a classi�cation of the intensity of post-
operative haemorrhage is still lacking, although this
would be necessary for a comparison of the results
presented in the literature. Some authors take into
consideration patients with any episode of haemor-
rhage, some only those who have to be returned to
the operating theatre. Of course the latter will report
lower rates of post-operative bleeding and under-
estimate the incidence of haemorrhage.

Guida and Mattuci graded bleeding in 1000
patients as follows: grade 0 re�ected no observed
haemorrhage, grade 1 indicated mild bleeding which
stopped spontaneously. Grade 2 bleeding required
cauterization or injection of epinephrine-containing
lidocain or saline. Grade 3 bleeding required
haemostatic control under general anaesthesia. In
this grading system the authors mentioned post-
operative haemorrhage following adenoidectomy
too.20
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Kang et al. de�ned post-operative haemorrhage as
active (I: requiring return to the operating theatre
and II: eschar removal by suctioning and application
of anaesthetic and vasoconstricting agents); or not
active at consultation (III: no active bleeding seen
but re-admission for observation and IV: bleeding
reported by parents at �rst post-operative visit at
seven to 10 days).21

Richmond et al. analysed complications following
adeno-tonsillectomy in 784 children, and divided
bleeding into major episodes, requiring operative
intervention, and minor episodes which did not.22

Handler et al. divided 1445 children into the
following groups: A: non-bleeders; B: immediate
major bleeding requiring return to the operating
theatre; C: immediate minor bleeding with re-
admission of the patient for observation; D: delayed
major bleeding; E: delayed minor bleeding; F:
delayed minor bleeding not requiring re-admission.23

Watson et al. analysed in 1036 patients prospec-
tively the incidence of post-operative bleeding,
comparing ligatures with diathermy as common
techniques to achieve haemostasis. The severity of
post-operative haemorrhage was graded into false
alarm (no actual evidence of bleeding), minor
bleeding (observation only), moderate bleed (active
non-surgical intervention) and major bleeding
(operation and/or transfusion needed).24

In contrast to adenoidectomy, haemorrhage fol-
lowing tonsillectomy is much more frequent and has
to be considered as a potentially life-threatening
complication. Therefore the number of performed
adenoidectomies and tonsillectomies and the inci-
dences of post-operative haemorrhage should never
be mixed as in many studies and in the classi�cation
of Guida and Mattucci.20

A classi�cation of post-operative haemorrhage
should not only register the incidence rates but
consider also the intensity of bleeding. In patients
with no post-operative bleeding we are not
convinced that this also should be classi�ed, as in
the studies of Kang et al.,21 Handler et al.23 or
Watson et al.,24 who graded cases with false alarm
and no bleeding.

Our classi�cation is not only focused on the
intensity of haemorrhage but also covers different
means of haemostasis and developments such as
interventional radiology, although our hospital does
not offer this particular technique. All episodes of
post-operative haemorrhage should be classi�ed by
the surgeon or experienced staff members. In cases
with haemorrhage after discharge and no active
leeding it should be categorized as grade 1 (sponta-
neous cessation).

Our classi�cation system has one disadvantage,
because the decision whether or not treatment under
general anaesthesia should be performed is not
always related to the intensity of bleeding but re�ects
also aspects such as age, language and psychological
problems. On the other hand, children with contin-
uous bleeding do not tolerate high amounts of blood

loss, and indications such as language and psycholo-
gical problems were found to be extremely rare in
our patients. This may be different in other hospitals.

Conclusion
In our study no difference was found regarding
bleeding that stopped spontaneously or needed
treatment under general anaesthesia. Both occurred
in the majority of patients on the day of surgery. The
continuous improvement of the techniques in sur-
gery, haemostasis and anaesthesia may have an effect
not only on the incidence but also on the intensity of
post-operative haemorrhage, which could be
detected by this classi�cation system, making the
results capable of comparison in the literature.

References
1 Randall DA, Hoffer ME. Complications of tonsillectomy

and adenoidectomy. Otolaryngol Head Neck Surg
1998;118:61–8

2 Pringle MB, Cosford E, Beasley P, Brightwell AP. Day-
case tonsillectomy – is it appropriate? Clin Otol
1996;21:504–11

3 Tewary AK, Curry AR. Same-day tonsillectomy.
J Laryngol Otol 1993;107:706–8

4 Yardley MPJ. Tonsillectomy, adenoidectomy and adeno-
tonsillectomy: are they safe day case procedures?
J Laryngol Otol 1992;106:299–300

5 Recommendations of the AAO-HNS Pedatric Otolaryn-
gology Committee; Tonsillectomy and adenoidectomy
inpatient guidelines. St Louis, Mo: American Academy of
Otolaryngology – Head and Neck Surgery, Inc, 1996:1–4

6 Roberts C, Jayaramachandran S, Raine CH. A prospective
study of factors which may predispose to post-operative
tonsillar fossa haemorrhage. Clin Otolaryngol 1992;17:13–7

7 Moralee I, Simon H. Would day-case adult tonsillectomy
be safe? J Laryngol Otol 1995;109:1166–7

8 Rakover Y, Almog R, Rosen G. The risk of postoperative
haemorrhage in tonsillectomy as an outpatient procedure
in children. Int J Ped Otorhinolaryngol 1997;41:29–36

9 Reiner SA, Sawyer WP, Clark KF, Wod MW. Safety of
outpatient tonsillectomy and adenoidectomy. Otolaryngol-
Head Neck Surg 1990;102:161–8

10 Raymond CA. Study questions safty, economic bene�ts of
outpatient tonsil/adenoid surgery. J Am Med Assoc
1996;256:311–2

11 Schmelzer B, Peeters A. Tonsillectomy and adenoidect-
omy: postoperative management in European countries.
Laryngo Rhino Otol 1999;78:594–5

12 Rasmussen N. Complications of tonsillectomy and adenoi-
dectomy. Otolaryngol Clin N Am 1987;29:383–90

13 Carmody D, Vamadevan T, Cooper SM. Post tonsillect-
omy haemorrhage. J Laryngol Otol 1982;96:635–8

14 Tillmann B, Christo�des C. The "dangerous loop" of the
internal carotid artery. An anatomic study. HNO
1985;43:601–4

15 Gardner JF. Sutures and disasters in tonsillectomy. Arch
Otolaryngol Head Neck Surg 1968;88:117–21

16 Weber R, Keerl R, Hendus J, Kahle G. The emergency:
traumatic aneurysm in the area of the head and neck.
Laryngo Rhino Otol 1993;72:86–90

17 Zwack GC, Derkay CS. The utility of preoperative
hemostatic assessment in adenotonsillectomy. Int J Ped
Otorhinolaryngol 1997;39:67–76

18 Livesey JR. Are haematological tests warranted prior to
tonsillectomy? J Laryngol Otol 1993;107:205–7

19 Dana ST, Bogdasarian RS, Burgess LP. Clinical indicators
compendium. American Academy of Otolaryngology,
Head and Neck Surgery – HNS Bulletin 1992;11
Suppl:A-O

460 j. windfuhr, m. seehafer

https://doi.org/10.1258/0022215011908162 Published online by Cambridge University Press

https://doi.org/10.1258/0022215011908162


20 Guida RA, Mattucci KF. Tonsillectomy and adenoidect-
omy: an inpatient or outpatient procedure? Laryngoscope
1990;100:491–3

21 Kang J, Brodsky L, Danziger I, Volk M, Stanievich J.
Coagulation pro�le as a predictor for post-tonsillectomy
and adenoidectomy (T 1 A) hemorrhage. Int J Ped
Otorhinolaryngol 1994;28:157–65

22 Richmond KH, Wetmore RF, Baranak CC. Postoperative
complications following tonsillectomy and adenoidectomy
– who is at risk? Int J Ped Otorhinolaryngol 1987;13:117–24

23 Handler S, Miller L, Richmond KH, Baranak CC. Post-
tonsillectomy hemorrhage: incidence, prevention and
management. Laryngoscope 1986;96:1243–7

24 Watson MG, Dawes PJD, Samuel PR, Marshall HF,
Rayappa C, Hill J, et al. A study of haemostasis following
tonsillectomy comparing ligatures with diathermy. J
Laryngol Otol 1993;107:711–5

Address for correspondence:
Jochen P. Windfuhr, M.D.,
Department of Otorhinolaryngology and Plastic Head and
Neck Surgery,
St Anna Hospital,
Albertus Magnus Str. 33,
47259 Duisburg,
Germany.

Fax: 1 49 211 40 59 353
E-mail: jwindfuhr@aol.com

Dr J Windfuhr takes responsibility for the integrity of the
content of the paper.
Competing interests: None declared

classi� cation of haemorrhage following tonsillectomy 461

https://doi.org/10.1258/0022215011908162 Published online by Cambridge University Press

https://doi.org/10.1258/0022215011908162

