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Abstract

A potential connection between tonsillectomy and the development of various cancer types has repeatedly been reported
in the scientific literature, but many studies have contradicted these observations. Thus, we have no clear evidence, neither
to firmly support nor to refute the above-mentioned connection. Here, I suggest that the main reason for the lack of clearer
evidence is that the investigations have so far mainly used incorrect sample groups. I propose that individual differences in
the tonsils’ involvement in immune reactions should be taken into account to solve this long-standing puzzle.
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The hypothesis that tonsillectomy increases the chance of
tumour formation has been a regularly emerging theme in
the medical literature for decades. It has been suggested
that tonsillectomy could promote the emergence of various
cancer types. It was found, for example, that tonsillectomy
increased the liability to Hodgkin lymphoma [1], and the
same conclusion has also been drawn by subsequent studies
[2, 3]. A positive relationship between leukaemia and ton-
sillectomy was also observed in the early 70 s [4] and also
repeatedly reported in later decades [5, 6]. An increasing
effect of tonsillectomy on breast cancer risk with increas-
ing age has also been shown [7]. It was proposed that ton-
sillectomy increased the risk of breast cancer in different
target groups [8, 9]. It was also presented that a history
of tonsillectomy correlated with a greater risk of prostate
cancer [10]. A Taiwanese nationwide retrospective cohort
study reported that a higher overall risk of all cancer types
and a marginally significantly increased risk of breast can-
cer development was observed in tonsillectomised patients
with more than 3 years of follow-up [11]. Tonsillectomy was
also associated with heightened odds of developing base of
tongue cancer [12].

However, other studies have reported results different
from these. For example, it has been concluded that tonsil-
lectomy did not affect carcinogenesis [13] and that there was
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no significant relationship between tonsillectomy and acute
leukaemia [14]. Likewise, the frequency of tonsillectomy
was shown to be greater in the control group than in the
examined cancerous groups (e.g. [15]). It was also suggested
that a higher proportion of tonsillectomy correlated with
a decrease in Hodgkin lymphoma risk [16] and pancreatic
cancer risk [17]. It was reported that tonsillectomy decreased
the odds of tonsil cancer [12]. Some studies with small sam-
ple sizes found that the initial immunological deficit follow-
ing tonsillectomy in children becomes normal after 1 month
[18], 6 months [19], and 54 months [20]. Similarly, a recent
study concluded that the examined humoral and cellular
immunity markers were not altered by adenoidectomy with/
without tonsillectomy in children, nor did the surgery lead
to an increased risk of infection, nor to immune-deficiency
disorders in the 3 months following the operation [21].

On the other hand, it has been emphasised that it was
possible to develop cancer due to factors underlying ton-
sillectomy, such as tonsillitis, rather than to tonsillectomy
itself [3]. Similarly, another study also pointed out that sus-
ceptibility to infections could explain both the formation
of cancer and the necessity of the removal of the lymphatic
tissue [5].

It is important to underline, however, that all the stud-
ies which were carried out on a considerably large sample
(N, = roughly 5000) reported some sort of positive relation-
ship between tonsillectomy and cancer [2, 3, 10, 11].

On the basis of these results, the picture which emerges of
the possible relationship between tonsillectomy and cancers
is obscure and full of contradictions.
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To explain this seemingly embarrassing pattern which
unfolds from the literature, it may well be useful to take a
closer look at the population samples and control groups
used by the different studies. These groups vary on a broad
spectrum, both in terms of number and composition; how-
ever, they share a common feature, namely that they do not
take into account the potential individual differences regard-
ing the involvement of the tonsils in immunity. As this argu-
ment has not still been investigated, it needs subpopulational
analyses to determine how the presumptive differences man-
ifest and to what extent.

It is a well-known phenomenon among otolaryngolo-
gists that the immunological functions of the tonsils are
rich in childhood but decline as children become adults (e.g.
[22-25]). Perhaps the best sign of this is that the majority
of children have large, hypertrophic tonsils, while only a
minority of adults do. The tonsils are also subject to substan-
tial age-related changes in their cellular composition [26].
Nevertheless, the immune functions of adult tonsils are also
important and manifold [27-29].

The role of the tonsils as secondary lymphoid organs in
both humoral and cellular immunological processes has
been known for a long time (e.g. [22-25]). However, it is
important to highlight that in the past decade, significant
progress has been made regarding the functions of the ton-
sils in immunity. In addition to their traditionally known
functions of harbouring and maturing lymphoid cells, it has
become evident that the tonsils are also capable of generat-
ing a subset of these cells. For example, it has been reported
that developing T cell precursors were detected extrathymi-
cally in the tonsils [30]: the tonsils actively produce T cells
due to their comprehensive T cell development programme.
In addition to producing and maturing T cells involved in
adaptive immunity, the tonsils’ contribution to the devel-
opment of another subset of immune cells with a potent
anti-tumoral activity, the natural killer (NK) cells, which
are part of innate immunity, has also received strong sup-
port [31-33].

If T and NK cell development and maturation occurs in
the tonsils, then tonsillectomy probably has consequences on
T and NK cell functioning. Since both T cells and NK cells
play an important role in the fight against tumours, tumo-
rigenesis could logically—at least in certain cases and to a
certain degree—be affected by the removal of the tonsils.

The tonsils may contribute to immune cell development
differently in different people. Large tonsils in adulthood
may be more immunologically functional than small ton-
sils. This notion is in line with a recent study conducted in
children [34], although the phenomenon is far from being
explored satisfactorily. However, as mentioned above, the
hypertrophic tonsils may also be indicators of increased
susceptibility to infections, and it could be these infec-
tions which may lead both to tonsillectomy and progress
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to various cancers [3, 5], especially when the tonsils are
removed. In this regard, enlarged tonsils mas also indicate
individuals fighting against more dangerous and potentially
oncogenic infections, so the size of the tonsils could also
simply reflect more dangerous and less dangerous infec-
tions. In summary, large tonsils could be indicative both
of a greater threat from oncogenic pathogens, and of a high
importance of the tonsils in immunologic activity.

Naturally, the degree of involvement of the tonsils in
the immune responses may also not be connected to their
size. Molecular and/or cellular markers are likely to be
more reliable features in indicating their level of participa-
tion in immunity. Retinoic acid—inducible gene I (RIG-]),
interferon alpha (IFN-a), mitochondrial antiviral-signaling
protein (MAVS), NLR family pyrin domain containing 3
(NLRP3), toll-like receptor (TLR) 4 and TLR7, and several
inflammatory markers (such as IL-1p, NF-kB, and IL-7)
have been shown to be highly expressed in simple hyper-
trophic tonsils (i.e. not in hypertrophic tonsils with recurrent
tonsillitis), showing the activity of pathogen-induced innate
immune responses [34]. Likewise, neutrophil-lymphocyte
ratio (NLR), lymphocyte-monocyte ratio (LMR), platelet-
lymphocyte ratio (PLR), and mean platelet volume (MPV)
have been determined as indicators of systemic inflamma-
tion in adults [e.g. 35]. More specifically, the values of NLR
[35-37], PLR [36], and LMR [38-40] have also been used
for the prognosis of different types of cancer. However, the
precise molecular and/or cellular indicators of the tonsils’
immunologic activity are still to be determined.

From all this, it follows that childhood tonsillectomy will
probably negatively affect those people who would have
highly functional tonsils in adulthood, but not those whose
tonsils would gradually lose their importance in immunity
as the individual grows.

Thus, if the study samples examined were properly
selected, a possible solution to the puzzle represented by
tonsillectomy and its potential relation to cancer could be
found. So far, both the tonsillectomised and the control
groups of the studies cited have always also included indi-
viduals with presumably low functioning tonsils, which has
probably biased the results by masking the pattern; i.e., it
has shown tonsillectomy to be less harmful than it could
be for sensitive people. On the one hand, the size of study
samples may significantly influence the appearance of the
real pattern: larger samples are expected to unveil it better
[2, 3, 10, 11]. On the other hand, the composition of the
samples is also important: tonsillectomy tends to be less
likely in individuals with small tonsils, who may therefore
be more heavily represented in the control group than in the
tonsillectomy group.

A much more accurate procedure would be to look for
adults with highly functional tonsils in the first place, to
identify—if possible—molecular and/or cellular markers
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which differentiate them from those with low functioning
tonsils, and to see whether the pattern holds when creat-
ing both the tonsillectomised group and the control group
only from individuals with highly functioning tonsils who
are potentially vulnerable to tonsillectomy. With the help
of this approach, vulnerable children could also be identi-
fied, helping doctors in making decisions about childhood
tonsillectomy.

Tonsillectomy has been reported to potentially cause
serious—sometimes fatal—consequences (e.g. [41-43]). In
addition to this risk, the potentially impaired—or conversely,
untouched—immune functions should also be considered
while planning a personalised medical intervention to the
tonsils.
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