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First, we would like to thank Dr. Eisbruch for his interest 
in and balanced discussion of our paper (1). The main 
finding was that stem cells that were previously identified 
to be responsible for the regeneration of salivary glands 
after a radiation insult (2), are predominantly localized in 
the major ducts of the gland. Moreover, we showed that 
sparing of that region leads to function loss proportional to 
the irradiated volume, which is consistent to the classically 
hypothesized parallel organization of the gland. However, if 
this region is irradiated, this results in global degeneration 
(1,3). Such response is more representative of an organ with 
serial organization. Though this may seem to contradict 
the commonly-reported association with mean dose to the 
parotid, it should be realized that in most data different 
dose metrics characterizing the dose to the parotid gland 
are strongly correlated. In our paper this can be recognized 
from the small difference in correlation coefficients 
between outcome and either dose to the stem cell or dose 
to the total gland. As such, solely modelling of retrospective 
clinical data is a weak test of the role of hypothesized organ 
structures in the response of the parotid gland. Therefore, 
in our study this hypothesis relies on a number of more 
specific radiobiological studies in mice, rats and patients. In 
addition, we fully agree with Dr. Eisbruch that prospective 
testing of the hypothesis that the stem cell region plays a 
crucial role in the response of the gland to non-uniform 
irradiation requires prospective testing. To this end we 
already initiated a prospective double-blind randomized 
controlled trial comparing parotid sparing IMRT to stem 

cell sparing IMRT (https://clinicaltrials.gov/ct2/show/
NCT01955239). Combining both arms of the trial will 
yield data in which the correlation between dose to the 
whole gland and dose to its stem cell region is reduced, 
providing better insight in the question which dose metric 
is most critical for the response of the gland. At the time 
of writing this correspondence patient accrual is nearly 
complete (95 of the planned 102 patients.)

We are familiar with the work of Kwak et al. on the 
localization and proliferative behaviour of K14+ cells in the 
intercalated ducts (4). They found this to be a long-lived 
cell population that contributes to tissue homeostasis by 
proliferation. However, its role in restoration of homeostasis 
after induction of damage by e.g., radiation has not been 
elucidated. In contrast, stem cells residing in the excretory 
duct have been shown to be capable of such restoration 
and fulfil the criterion of durable self-renewal (2). Finally, 
the presence of multiple stem cell populations would not 
be unique and has been observed in e.g., lung as well (5). 
However, only stem cell populations that are distributed 
non-uniformly may offer opportunities for treatment 
plan optimization, indicating the specific relevance of a 
population localized in the excretory ducts.

Finally, we fully agree with Dr. Eisbruch that the parotid 
gland is not the only gland sparing of which is relevant to 
reduce the risk of inducing patient-reported xerostomia. 
However, the size of the submandibular and sublingual 
glands and location of their main ducts make stem cell 
sparing approaches challenging. Therefore, the findings 
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that in vitro expandable stem cells (6) representing a critical 
target localized in anatomical similar regions in different 
glands in various species (1,2) suggests that transplantation 
of stem cells may be a viable approach to rescue e.g., the 
submandibular gland (6,7).
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