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Introduction

Tonsillectomy (TE) and adenoidectomy (AE) are two of the
most common surgeries conducted on a daily basis in
Germany.1 There are many reasons to indicate these proce-
dures. The tonsils and adenoids belong to the lymphoid tissue,
and they are known as Waldeyer tonsillar ring. As the body’s

first defense against antigens and pathogens entering the
aerodigestive tract, they play a key role in the development
of a competent immune system. Therefore, the diseases prone
to attack this tissue start affecting the patients from an early
age. In children, tonsillar hyperplasia can be a common cause
of obstructive sleep apnea, difficulties in swallowing, and
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Abstract Introduction Tonsillectomy and adenoidectomy are common procedures. Most
surgeries in children and young adults are recommended due to recurring infections
or obstructive constraints. However, occult malignant findings are reported in the
literature. The clinical guidelines still refrain from recommending routine histopatho-
logic analyses when discussing these procedures.
Objective The present study aims to define the value of a routine histopathologic
analysis after tonsillectomy, adenoidectomy and tonsillotomy.
Methods We conducted a prospective survey including all German ear, nose and
throat (ENT) departments, asking physicians about their current clinical practice and
opinion. Furthermore, we reviewed all patients attending our department for
tonsillectomy/adenoidectomy/tonsillotomy or a combination of these procedures
between 2011 and 2016. In addition to this, a cost analysis was conducted to assess
the financial burden of a routine histopathologic analysis.
Results Most German ENT departments perform a routine histopathologic analysis
after tonsillectomy/adenoidectomy/tonsillotomy. Despite this, only a minority
deemed this approach necessary. Our retrospective review of the histopathologic
analysis after tonsillectomy/adenoidectomy/tonsillotomy in our department rendered
a cohort size of 2,157 patients. Within this group, there were no occult malignant
findings. We found a yearly burden of 2,509,401€ for routine histopathologic analyses
in patients under the age of 15 years in Germany in 2016.
Conclusion We found a divergence between the physicians opinions and their current
clinical practice concerning the question of whether to conduct routine histopatho-
logic analyses. Even though there was no occult malignant finding in our cohort,
unsuspected malignant findings are reported in the literature. Therefore, we call for a
discussion on clinical practice guidelines.
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general growth retardation.2–5Moreover, adenoid hyperplasia
can restrict middle ear ventilation and lead to effusions,
conductive hearing loss, and, eventually, a delay in the child’s
speech development.6,7 Furthermore, infectious diseases of
the tonsils are common in all age groups, with a peak in
incidence in early school ages and among young adults.8Acute
tonsillitis can be caused by a variety of viruses and bacteria,
and the bacterial form can lead to the formation of abscesses
and require emergency surgery.

With increasing age, the tonsils, albeit decreasing in size
and function, are prone to be the sight of oropharyngeal
tumors. While squamous cell carcinomas are mostly
restricted to older patients, malignant diseases of the
lymphatic tissue can occur in all age groups.9 When the
clinical signs of malignancy are lacking, sometimes
these tumors are diagnosed only through a thorough histo-
pathologic investigation. Retrospective reviews regarding
occult malignancies (defined as malignant findings in the
histopathologic analysis without a clinical suspicion prior to
surgery) after TE, AE and tonsillotomy (TT) present cohort
sizes ranging from 61 to 15,120 patients.10,11 In 1 study,12

the rate of occult malignant findings was as high as 2.3%.
Despite the frequency of TE and AE, the question of whether
to examine the specimen histopathologically – especially in
young patients and without suspicion of a malignant dis-
ease – seems to remain unclear, and is not discussed in the
current clinical practice guidelines.8,13–15

The present article seeks to answer this question through
a retrospective review of all tonsillectomies and adenoidec-
tomies conducted in children and adults at the Department
of Otolaryngology of a German university hospital in Mainz
between 2011 and 2016 regarding the histopathological
reports. In addition, a prospective survey was sent to all
German ear, nose and throat (ENT) departments asking for
their proceedings and opinion.

Method

Prospective Survey of ENT departments in Germany
A prospective survey was conducted including all German
ENT departments. Names and addresses of all departments
were provided by the German Society of Otorhinolaryngo-
logy and Head and Neck Surgery (Deutsche Gesellschaft für
Hals-Nasen-Ohren-Heilkunde, Kopf- und Hals-Chirurgie
e.V., Bonn, DGHNO-KHC).16 A questionnaire developed by
the authors was sent to all departments, and it contained five
questions with many subitems.

The first three questions were on the ENT departments
standard procedure concerning routine histopathologic
analyses of the specimens after TE and TT in children or
adults, and after AE in children. In the fourth item, the ENT
doctors were asked about their opinion concerning routine
histopathologic analyses of the specimens after AE in chil-
dren and after TT or TE in children or adults. All items asked
explicitly about surgerieswith inconspicuous anamnesis and
without clinical findings to focus on routine procedures. The
questions were dichotomous, and could be answered with
yes or no. Afifth item asked for individual comments andwas

phrased as an open question. The original questionnaire is
provided in the appendix.

Retrospective Review of Histopathologic Reports in
University Hospital Mainz
A retrospective review of histopathologic reports in the ENT
department at University Hospital Mainz was completed by
searching the department’s electronicmedical records (EMRs)
for all AE, TT and TE procedures performed during January
2011 andNovember 2016. The searchwas based on Operation
and Procedure Code (OPS) codes, a German procedure classifi-
cation published by the German Institute of Medical Docu-
mentation and Informationonbehalfof the FederalMinistryof
Health.17TheEMRswere searched for the following procedure
codes: AE (5–285.0, 5–282.X, and 5–282.0), TT (5–281.5, 5–
985.X, and 5–985.1) and TE (5–281.0, 5–282.X, and 5–282.0).
Procedures combined in one surgery (that is TT and AE) were
reviewed separately. Revisional surgery of the adenoids was
only included when combined with a TT or TE.

The following data were collected for each patient: patient
ID, date of birth, age at intervention, date of surgery, surgical
procedure, clinical findings, smoking status, diagnosis and
histopathologic report. The inclusion criterion was one of
the following diagnoses: adenoid hypertrophy, tonsillar hy-
pertrophy, acute or chronic tonsillitis, mononucleosis, and
elective surgery after peritonsillar abscess. Patients with clini-
cal suspicion of malignancy whowere consequently undergo-
ing surgery as a diagnostic procedure (that is, diagnostic TE in
patients with cancer of unknown primary origin [CUP] syn-
drome) were excluded from the study. Furthermore, patients
with acute abscesses and adult patients undergoing AT were
excluded. The study populationwas divided into children and
adults using 18 years of age as a cut-off point. Combined
surgery (that is, AE and TT) was counted severally since both
tissue sampleswere sent in separately. The data collection and
statistical evaluation were completed using the Microsoft
Excel (Redmond, WA, US) and the International Business
Machines (IBM) Statistical Package for the Social Sciences
(SPSS, Armonk, NY, US) software.

The histopathologic analysiswas conducted at the Institute
of Pathology at University Hospital Mainz. The specimens
submitted to analysis were first assessed macroscopically,
including the measurement of the size and notation of the
distinctive features. After that, lamellation was performed
perpendicular to the mucosal surface, with a thickness of
5mm for the tonsils, and of 3mm to 4mm for the adenoids.
Then, paraffin embedding and microtome cutting were com-
pletedwith a thickness of 2 μm to 4 μm.Most specimenswere
stained with hematoxylin and eosin.

Results

Prospective Survey of ENT departments in Germany
There are 162 ENT departments in Germany according to the
DGHNO-KHC. Of these, 68 (42%) participated in the survey.
Most departments do in fact perform routinehistopathologic
analyses for all three procedures. The rate of histopathologic
analysis increased from AE over TT to TE. The departments
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were more likely to conduct histopathologic analyses for all
three procedures when they treated adult patients. The full
results are presented in ►Table 1.

When asked whether they considered routine histopath-
ologic analysis in children undergoing AE or TT reasonable, a
minority answered ‘yes.’ There was no consensus regarding
TE patients – 50% of all participants deemed routine histo-
pathologic analysis in children useful. In adult patients, the
histopathologic analysis was evaluated as useful, especially
after TE (87%) (►Table 2).

The concludingopen question of our surveywas answered
by 25 (37%) participants. In total, 3 participants (12%) viewed
the histopathologic analysis as a question of legal or ethical
nature, and 5 participants (20%) based their decision on
presurgical clinical findings. For 7 participants (28%), age
was a decisive factor when ordering a histopathologic report.
It needs to be noted that there was no cut-off agreed upon.

The age in which a histopathologic analysis should be
recommended to the patients ranged from 6 to 25 years.

Retrospective Review of Histopathologic Reports at
University Hospital Mainz
The study samplewas composed of 2,157 patients. Their ages
ranged from 2months to 77 years, with a peak at 3 to 4 years
and at 25 years. There was no significant difference concern-
ing gender. Patient demographics are presented in ►Table 3.
Of these patients, 20 (1%) had malignancies in their past
clinical history (lymphoma, leukemia, neuroblastoma, reti-
noblastoma, testicular cancer, breast cancer, and thyroid
cancer). Altogether, 2,565 surgeries were conducted. The
majority were ATs (1,207), followed by TEs (1,062) and TTs
(296). Of these, 408 surgeries were combined procedures (AT
and TE, or AT and TT) (►Fig. 1).

Most tissue specimens (2,538; 99%)were processed histo-
pathologically. No incidental findings of malignancy were
observed in any of the cases. In five specimens, benign
clinical findings (cyst or papilloma) were reported.

Cost Analysis
A cost analysis was conducted to assess the financial burden
of routine histopathologic reviews after AE, TE and TT.
Surgeries lacking a histopathological review were excluded
from the calculation. All costs of the histopathological
reports were assessed based on the German Medical Fee
Index (Gebührenordnung für Ärzte, GOÄ).18 Individual costs
were multiplied by the number of procedures and presented
as “cost per year.”

According to the GOÄ, the histopathologic analysis of
adenoids and tonsils costs 29.50€ and 34.62€ respectively.
Therefore, our study cohort caused a burden of 81,772.76€
(35,105€ for AE, 10,143.66€ for TT, and 36,524.10€ for TE).
This leads to running expenses of � 13,820.75€ each year for
histopathologic analyses after AE, TT or TE.

There were 34,247 AEs, 21,636 TEs and 11, 698 combined
AE/TE procedures for patients under the age of 15 years in
Germany in 2016.1 This means a yearly burden of 2,509,401€
for routine histopathologic analyses after AE, TT and TE.

Discussion

The tonsillar and adenoid tissues play a central role in
developing a competent immune system. Many diseases
attack this region, and they affect patients in all age groups.

Table 3 Patient demographics

Male Female

n 1,108 1,049

% 51 49

Age – mean (in years) 12.44 15.72

Age – median (in years) 4.92 14.59

Age – minimum (in months) 5 2

Age – maximum (in years) 71 77

Table 1 Questionnaire for German ENT departments, part 1

Yes No

1. Is there a routine histopatho-
logic analysis of the specimen
after adenoidectomy in chil-
dren (� 18 years) at your
department?

37 (54%) 31 (46%)

2. Is there a routine histopatho-
logic analysis of the specimen
after tonsillotomy in children
(� 18 years) or adults without
presurgical clinical suspicion at
your department?

2.a children: 45 (66%) 23 (34%)

2b. adults: 57 (84%) 9 (13%)

3. Is there a routine histopatho-
logic analysis of the specimen
after tonsillectomy in children
(� 18 years) or adults without
presurgical clinical suspicion at
your department?

2a. children: 52 (76%) 16 (24%)

2b. adults: 64 (94%) 4 (6%)

Table 2 Questionnaire for German ENT departments, part 2

Yes No Missing

4. Do you deem routine
histopathologic analyses
for the following
surgeries necessary?

Adenoidectomy in
children (� 18 years)

19 (28%) 47 (69%) 2 (3%)

Tonsillotomy in children
(� 18 years)

25 (37%) 41 (60%) 2 (3%)

Tonsillectomy in children
(� 18 years)

34 (50%) 32 (47%) 2 (3%)

Tonsillotomy in adults 53 (78%) 11 (16%) 4 (6%)

Tonsillectomy in adults 59 (87%) 8 (12%) 1 (1%)
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Even though AE, TT and TE are three of the most common
procedures performed in German ENT departments, the
question of whether to routinely conduct a histopathologic
review remains unclear. This uncertainty is mirrored by the
fact that current clinical practice guidelines refrain from
discussing this question.

Therefore, the practicing ENT specialist is the one who
decides whether or not to send a specimen for further
histopathologic analysis. To shed some light on this issue
regarding decision making, we conducted a prospective
survey among German ENT departments asking for their
current clinical practice and their opinion. Our survey
showed that most ENT departments conduct routine histo-
pathologic analyses, especially after TE and in adult patients.
In opposite to this daily practice, not all physicians deemed it
necessary in children. Most ENT departments conduct rou-
tine histopathologic analyses after ATs even though only a
third of all participants deemed it necessary. This clear
divergence might be attributable to the fact that clinical
guidelines regarding this question are still lacking.

In our own retrospective reviewof histopathologic results
after TE/AT/TT, there were no occult malignant findings in a
cohort of 2,157 patients. This is in line with previous results
published in the literature.19 The result might entice one to
discard routine histopathologic analyses, and this has been
discussed in the literature before.35–37Most authors state the
fear of overlooking a malignant finding as the most impor-
tant reason to conduct a histopathologic analysis. Previous
studies reported on rates of occult malignant findings rang-
ing up to 2.3%, although most studies did not find unsus-
pected malignancies. Therefore, from amedical viewpoint, it
seems necessary to base the decision regarding the routine
histopathologic analysis on clinical suspicion. Beaty et al38

defined criteria for suspicious clinical history and findings.
Furthermore, it has been observed that the rate of occult
malignant findings is higher in adult patients. Hence, routine
histopathologic analyses might not seem necessary in young
patients without clinical suspicion of malignancy.

Furthermore, we could show that the routine histopatho-
logic analysis is in fact a noticeable financial burden to any
health system. In medicine, resources are scarce. Advances in
diagnostic procedures and treatment strategies force the prac-
ticing physician to choose what is best for the patient, but also
what is bearable for thehealthcaresystem.Although the cost of
a single histopathologic analysis seems small, as aforemen-
tioned, the sum of all routine examinations does in fact yield a
noticeable financial burden to the healthcare system.

Despite these considerations, it needs to be noted that the
practicing physicians do not only carry a medical responsi-
bility for their patients, but also an ethical and a legal one.
The mere fact that there can indeed be occult malignant
findings in the lymphatic tissues of the tonsils and adenoids,
albeit occurring with a very small rate, might oblige the
physician to always perform a histopathologic analysis, even
in the absence of clinical suspicion.

These factors are certainly important for the reflection on
this topic, but lie beyond the scope of the present paper, and
will therefore not be further discussed.

Conclusion

We found a divergence between the physicians opinions and
their current clinical practice concerning the question of
whether to conduct a routine histopathologic analysis. Espe-
cially in children, a routine histopathologic analysis after AE
is regularly conducted but not deemed necessary. This
practice does in fact cause a noticeable financial burden to
the healthcare system.

Therefore, we call for a discussion on clinical practice
guidelines. The question of whether to conduct a routine
histopathologic analysis needs to be discussed further and
eventually included in the clinical practice guidelines.
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Fig. 1 Surgeries conducted.
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