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Salivary gland scintigraphic examination is an objective 
method useful to evaluate salivary glands function 

In this preliminary study we evaluated and compared 
PGs function before and after IMRT assessed by salivary 

gland scintigraphy 

!  IMRT target delineation in H&N cancer 
is complex and often the PGs are 
inevitably irradiated because of the 
extensiveness of tumor, or the anatomic 
location of the glands 

!   at least preservation of the parotid 
controlateral to the disease is possible 

!  Set-up errors and PGs shrinkage during 
IMRT may induced to unwanted PGs 
irradiation 

!  IMRT does not necessarily improve the 
patient-reported xerostomia 

!   Xerostomia is one of the 
most common toxicities after 
radiation therapy for head and 
neck (H&N) cancer 

!   IMRT offers a way to 
effectively reduce the adsorbed 
dose to the salivary glands, 
particularly to parotid glands 
(PGs) with generation of steep 
dose gradient 



!   Semi-quantitative analysis of 99mTc-pertechnetate salivary 
gland scintigraphy is a non invasive investigation useful in the 
evaluation of salivary gland function 
!   This technique provides images of the parotid and 
submandibular glands 

!  Physiologic intervention by administration of a sialogogue such 
as lemon juice provides information on the salivary glands 
function   
! This technique provides 2 parameters of function: uptake rate 
parameter and washout fraction parameter providing 
information that could be useful to categorize the effects of insults 
to the salivary glands 

Salivary gland scintigraphic examination is an objective 
method useful to evaluate salivary glands function 



  
The uptake rate parameter: 

measure of how well the salivary 
glands could extract the radiotracer 
from the peripheral venous 
circulation, with a mechanism of 
the ion-pump. It is represented 
from the early rising part of the 
time–activity curve; diseased 
salivary gland show a slowly rising 
curve with a resulting decreased 
slope, compared with normal PGs.  

  

Salivary gland scintigraphic examination 
is an objective method useful to evaluate 

salivary glands function 



   The washout fraction parameter  
  

 
 
 
obtained measuring saliva radioactivity after 

ingestion of lemon juice, as response to 
the secretory acid stimulus. The plateau of 
the time–activity curves was reached 6 
and 10 min after inject ion, and 
radioactivity in the salivary gland was 
located in 2 separate pools: 1) mobilizable 
one; 2) a non-mobilizable one remaining 
in the parenchymal cells.  

Salivary gland scintigraphic examination is 
an objective method useful to evaluate 

salivary glands function 



!  Imaging is performed using a dual heads gamma-camera   
!  The patient is supine, and the camera was positioned for an 
anterior head-and-neck projection. 
!  Dynamic imaging is performed starting immediately after a 
bolus intravenous injection of 185 MBq (5 mCi) 99mTc-sodium 
pertechnetate.  

!  Imaging continued for 30 min after injection. 
!  At 15 min after injection, each patient drinks the juice of a 
lemon, using a straw and without moving, while imaging is 
continued.  
!  Regions of interest (parotid glands +/- submandibular glands) 
were drawn on the dynamic images. 
!  Time–activity curves were generated for each region. 

Salivary gland scintigraphic examination is an objective 
method useful to evaluate salivary glands function 
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In this preliminary study we 
evaluated and compared PGs 

function before and after IMRT 
assessed by salivary gland 

scintigraphy 



!  From May 2011 to September 2013, four patients with diagnosis of H&N 
cancer  underwent  salivary glands scintigraphy (SGS) before, 2 months and one 
year after IMRT respectively, with appropriate medical release 

!   After immobilization a planning CT was performed (3 mm); standard 
protocols were followed in delineating the regions of interest and OARs (RTOG 
0225) 

!   The prescription dose was 69.9 Gy to PTV1 (T+N) with simultaneous 
integrated boost technique and 60 Gy to PTV2 (subclinical disease) in 33 
fractions or 70 Gy with standard schedule, administered to 1 and 3 patients 
respectively 

!  IMRT  was based on the step-and-shoot approach with 7-9 fields, and 6 MV 
photons of LINAC (Sinergy Platform; Elekta Atlanta, GA, USA) were used 

!  In all patients an internal quality assurance adaptive-radiotherapy off-line 
protocol [1] was followed 

!  The mean dose of at least one parotid gland was limited to 26 Gy 
without compromising the PTV coverage  

[1]  Reali A, Anglesio SM, Mortellaro G, Allis S, Bartoncini S, Arcadipane F, Ruo Redda MG. Volumetric and positional 
changes of planning target volumes and organs at risk using computed tomography imaging during intensity-modulated 
radiation therapy for head-neck cancer: an "old" adaptive radiation therapy approach. Radiol Med. 2014 Sep;119(9):714-20.  
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By using IMRT a mean parotid gland dose < 26 Gy was reached in 12/15 patients 
(80%), and a dose range > 26 to 40 Gy in 3/15 patients (20%). 

Parotid-gland-sparing up to mean doses of 26 Gy proved to be a reliable method to 
avoid distinct long lasting xerostomia. 

In this preliminary study we evaluated and compared 
PGs function before and after IMRT assessed by salivary 

gland scintigraphy 

We obtained an appropriate sparing of the controlateral PG in 3 patients with a 
Dmean  ≤ 26 Gy (mean value 24.99 Gy, range " 23.27 – 26.1 Gy); in only one the 

IMRT sparing of the controlateral PG was unsatisfactory with a Dmean = 29.3 Gy 



SGS before 
IMRT 

SGS one year 
after IMRT 

SGS 2 months 
after IMRT 



                

There is no correlation between the level of impairment uptake at 2 months or 1 year 
after IMRT: for example 1 patient with pathological uptake at 2 months had complete 

recovery after 1 year, ecc. There is no correlation with fractionation schedule 

Controlateral PG 



                

There is no correlation between the level of impairment washout at 2 months 
or 1 year after IMRT. There is no correlation with fractionation schedule 

Controlateral PG 
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Controlateral PG 



                

In this preliminary study we evaluated and compared 
PGs function before and after IMRT assessed by 

salivary gland scintigraphy 

… and from subjective/quality of life 
(QOL) point of view?  

#  all patients referred 
an adequate salivary 
secretion  
#  remaing difficult to 
chewing and 
swallowing 



                

!  IMRT effectively reduces the dose to salivary glands without 
compromising the prescribed target dose 

!  Salivary glands scintigraphy is useful in monitoring residual salivary 
flow after IMRT 

!  Mean doses ≤ 26 Gy to PGs  significantly preserve salivary function  

!  Our preliminary clinical results show an unexpected sub-acute toxicity 
with a delayed recovery of the preserved parotid gland " interesting 
clinical data that may be considered in xerostomia patient’s 
information before IMRT 



                

#  Tumor coverage vs normal tissue risk 

        -  for most curative patients, a marginal miss is more serious than a NTC 

         -  target coverage should generally not be compromised to reduce the normal tissue risks 

         - improved diagnostic imaging, immobilization and IG during RT " a more realistic PTV margin to be applied safely 

#  Applicability to the children 

        - generalizing data from adult to pediatric population is problematic and requires caution 

         - ideally, specific data from investigations on children should be used to predict risks in this population 
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There is no correlation between the level of impairment uptake at 2 months 
or 1 year after IMRT: for example 1 patient with pathological uptake at 2 
months had complete recovery after 1 year, another partial recovery ecc. 



                

washout fraction parameter  

Normal Patologic / 
Altered  
washout Partial Recovery 
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3/4  pts 
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There is no correlation between the level of impairment 
washout at 2 months or 1 year after IMRT 


