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Abstract 
      Salivary gland disease is common among human immunodeficiency virus-infected patients and 
is a major cause of morbidity among them. Hence this cross-sectional analytical study was done to 
assess the parotid gland changes in Human immunodeficiency virus-infected patients who were on 
highly active antiretroviral therapy using ultrasound.  
      A total of 137 Human immunodeficiency virus-infected patients who were on regular therapy for 
more than 1.5years were randomly selected for ultrasonographic examination of the parotid gland. 
The various sonographic patterns of the parotid glands were noted and compared with CD4 count, 
viral load, and the duration of therapy. Among the study participants sixty- two patients had normal 
parotid findings and the other four main sonographic findings were fatty infiltration, 
lymphadenopathy, lymphocytic aggregates, lymphoepithelial cyst in descending order. Incidental 
findings were hypoechoic areas, parotid abscess and necrotic lymph nodes. On comparing CD4 
count with parotid changes among the various groups, most of the subjects were in stage I (CD4 
COUNT>500) with a significant p-value (P=0.006).  
      The parotid changes when compared with the viral load it was noted that most of the subjects 
(79.6%) were in group II(undetectable) with a significant p-value(P=0.048). However, the p-value 
was found insignificant while comparing the duration of HAART and the parotid changes.   
       Hence, ultrasound, a non-invasive imaging modality is gaining popularity by reducing the 
surgical intervention in both detection and diagnosis of soft tissue abnormalities of the parotid gland 
in asymptomatic HIV patients with no clinically evident lesions.  
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 Introduction 
 
 Human Immunodeficiency Virus (HIV) 
highly prevalent infectious disease was 
discovered in the early 1980s and has caused 

more than 20 million deaths.1 According to Joint 
United Nations Programme on HIV/AIDS 
(UNAIDS) around 17,000,00 new cases and 
6,90,000 deaths were reported in 2019.2 It was 
found that around 23.49 lakh people are living 
with HIV in India with 69.22 thousand newly 
diagnosed cases in 2019. In Karnataka 2.69 lakh 
people are living with HIV and it was found that 
there was a 75% decline in newly diagnosed 
cases with a 9.72% mortality rate.3  

Around 56% of people living with HIV 
(PLHIV)/AIDS are on antiretroviral treatment 
(ART) in India,4 hence, the life span has 
increased in these people since the advent of 
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HAART which is a combination of three drugs.  
Although the pathognomic oral 

manifestations in HIV have declined 
tremendously due to the early initiation of HAART, 
there is an increased prevalence of HIV-related 
salivary gland diseases(SGD).5 SGD act as an 
important diagnostic and prognostic indicator in 
HIV infection. There are chances of 
lymphoepithelial cysts even though benign in 
nature can develop into malignant lymphoma in 
later stages. Hence periodic examination is 
necessary.6  

Ultrasound, a non-invasive imaging 
modality that reduces the surgical intervention is 
gaining popularity in diagnosing soft tissue 
swellings in the oro-facial region. Early detection 
of parotid gland diseases and periodic monitoring 
of patients with HIV can avert the risk of 
developing neoplasms. This could cause a 
debilitating condition in each patient which can 
also have an effect on oral health and quality of 
life due to disfigurement of the facial structure. 
Interdisciplinary research is gaining momentum 
both in the diagnosis and treatment of HIV 
infection and its manifestations. Therefore, this 
study was done to assess the various parotid 
gland changes in HIV- positive patients using 
ultrasonography and to compare it with CD4 
counts and viral loads and duration of HAART. 
 

Materials and methods 
 

This was a cross-sectional analytical 
study carried out in a tertiary-care center in 
Karnataka. The research protocol was approved 
by the institutional research ethics committee 
(Protocol reference no.20036). A total of 137 
patients who were confirmed positive by blood 
tests and who came regularly for treatment and 
counseling were recruited from the ART 
(Antiretroviral Therapy) center from January to 
March 2021 were randomly selected. The need 
for this study was explained to the subjects. The 
participant information sheet was provided to 
individual subjects once they agreed to join the 
study. The PI (principal investigator) entered the 
details in the information sheet. The patient’s 
demographic, socioeconomic, and health-related 
information were obtained through a structured 
questionnaire. The eligible patients were those 
People Living with HIV/AIDS (PLWHA) and 
undergoing treatment for a minimum of 1.5years. 
This limit was chosen as it provides more 

valuable information on viral load testing.7 The 
subjects who were not cooperative, were very ill 
and could not be mobilized were excluded from 
the study. The data regarding the patient’s CD4 
count, viral load values and HAART details were 
obtained from the ART records. Care was taken 
to maintain the anonymity of the patients. 

Patients were then subjected to 
ultrasonographic examination of the parotid 
salivary glands. The ultrasonographic 
investigations were carried out at the Department 
of Radiology using a high-resolution probe with a 
frequency between 7-12 Mhz (“Voluson expert” 
GE Healthcare, USA). All the examinations were 
carried out by an expert medical sonologist. A 
detailed examination of the parotid gland was 
done to visualize any changes. The ultrasound 
transducer was placed over the skin 
perpendicular to the parotid gland with minimal 
pressure in all planes on either side of the face. 
The sonographic patterns of the parotid were 
recorded based on the classification done by C 
Kabenge et al (2010).8 Once the examination 
was done the observations were compared with 
their CD4 counts, viral load and duration of 
HAART. Subjects were categorized into stages in 
accordance with CDC classification depending 
upon their CD4 T-cell count into three stages 
(Stage I (>500), Stage II (200-499), Stage III 
<200)).9 

The viral load of the subjects was 
assessed and grouped into three groups 
(suppressed, undetectable, and high viral load).10  
The HAART therapy regimens were classified 
(first, second and third-line regimens) according 
to WHO interim guidelines 2018.11  

Assuming the association as 30% to 
Salivary gland changes in HIV patients on 
HAART, at 95% confidence interval and 80% 
power the sample to be assessed for the present 
study was 137. The sample size was calculated 
using G*Power 3.1.9.4. Statistical analysis was 
carried out using SPSS (17.0) version (IBM 
SPSS® Statistics) -Java(TM) Platform SE binary-
IBM Corp: London: UK. The descriptive statistics 
were tabulated. Chi-square was applied to check 
the association between the groups to parotid 
changes. The binary logistic regression with the 
dependent variable as presence or absence of 
abnormal parotid findings in HIV patients was 
carried out. The p-value was kept at ≤ 0.05 to 
assess the statistical significance. 
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Results 
 
During the study period, 137 HIV patients 

were included and among them 83 were males 
and 54 were females. The youngest patient was 
18 years and the oldest was 77 years with a 
mean age of 44.77±9.61. The demographic 
details and habit history of the participants are 
summarized in Table 1. 

 

 
Table 1. The baseline details of the HIV patients.  
 

Among the 137 patient’s majority had no 
associated comorbidities, while a few had 
tuberculosis(n=14). Most participants who were 
enrolled in this study were in stage I according to 
WHO staging (n=91). Sixty-four patients had a 
CD4 cell count above 500 and twenty-four 
patients had a CD4 cell count below 200. The 
viral load was undetectable in 79.6% of patients. 
One twenty-four patients were in the first- line of 
therapy and the rest were in the second-line 
regimen. The majority of the patients were on 
HAART for more than 8 years with a mean 
duration of 6.79±2.94 years. (Table 2) 

 
Table 2. Depicts HIV patients categorized 
according to the diagnosis and treatment 
modality. 
 

 
Table 3. Comparison of the parotid gland 
changes in different  CD4 count stages,viral load 
and HAART therapy grouping among HIV 
patients. 
 

According to Table 3, sixty- two (45.3%) 
study subjects had normal parotid findings and 
the other four main sonographic findings were 
fatty infiltration (n=33)(Fig1a) followed by 
lymphadenopathy (n=15)(Fig 1b), lymphocytic 
aggregates (n=11), lymphoepithelial cyst 
(n=10)(Fig1c). Incidental findings were 
hypoechoic areas (n=5) (Fig 1d), parotid abscess 
and necrotic lymph node (n=1).  



 
Journal of International Dental and Medical Research ISSN 1309-100X                                      Role of Ultrasound in the Detection 
http://www.jidmr.com                                                                                                                                           Ceena Denny E and et al 

 

  Volume ∙ 15 ∙ Number ∙ 2 ∙ 2022 
                            

Page 792 

 
Figure 1. Various sonographic changes in the 
parotid gland. 1A.Fatty infiltration. 1B. Lymphadenopathy. 1C. 
Lymphoepithelial cyst. 1D. Hypoechoic areas. 
 

In comparing CD4 count with parotid 
findings most of the subjects were in group I 
(CD4 >500) and we had fewer patients in group 
III (CD4< 200) with a significant p-value 
(P=0.006). Parotid changes when compared with 
the viral load, it was noted that most of the 
subjects were in group II i.e., the viral load was 
undetectable (n=109(79.6%) with a significant p-
value(P=0.048). The p-value was insignificant on 
comparing the duration of HAART and the 
parotid changes(P=0.89). (Table 4). 
 

 
Table 4. Types of sonographic patterns and their 
prevalence. 
 

 
Table 5. Binary logistic regression based on 
presence of normal and abnormal parotid 
findings of the patients as dependent variable. 

While comparing the parotid on both 
sides many subjects had unilateral intraparotid 
nodes less than 6mm (n=17), more than 
6mm(n=8), unilateral cyst (n=4), bilaterally 
intraparotid lymph nodes less than 6mm(n=6), 
bilateral cyst(n=3).Table 5 

The binary logistic regression with 
dependant variables such as the presence or 
absence of abnormal oral findings in HIV patients 
showed a statistically significant relation to CD4 
count and viral load. But there was no statistically 
significant relationship between gender and 
systemic diseases. (Table 5) 

 
Discussion 

 
Our study shows that ultrasonography is 

ideal for evaluating soft tissue structures like the 
parotid gland. The other advantages of this 
imaging modality are easy to access, 
inexpensive, painless and do not use radiation.12  
The sonographic patterns of the parotid were 
done based on the classification done by C 
Kabenge et al (2010).8  

Various studies have been reported on 
the prevalence of salivary gland diseases, few 
studies showed a high prevalence of SGD,13 
whereas Basu D et al (2006)14 in his study found 
that there was a decrease in SGD and 
Panayiotakopoulos GD et al (2003)15in their 
study found no SGD in study subjects. 

Among the seventy-five patients 
diagnosed with pathology thirty- three had fatty 
infiltration in the parotid gland and most of these 
patients were on HAART for more than 8 years. 
This could be due to the effect of HAART and it is 
also being noted that fatty infiltration could be a 
side effect of protease inhibitors according to C 
Kabenge et. al 2010.8  

Various reasons cited for fatty infiltration 
are hypertriglyceridemia, Sjogren’s syndrome, 
whereas in diabetics and alcoholics it was found 
that there was a reduction in fat tissue of 
stroma.16  

The presence of lymphoid tissue is found 
inside the capsule of the parotid while it lies 
outside or adjacent with regards to the 
submandibular gland.17 In our study we found 
diffuse small hypoechoic areas which were less 
than 5mm in size with a mild heterogeneous 
texture of parotids. Kabenge C. et.al (2010)  in 
their study reported that even though many 
authors said lymphoepithelial cysts and 
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lymphocytic aggregations appeared similar they 
found that there was a difference in size. They 
found that the lymphocytic aggregates were 
smaller in size(<5mm) when compared to 
lymphoepithelial cysts.Salivary gland 
lymphadenopathies exclusively associated with 
HIV infection were first reported in 1985. Parotid 
gland lymphadenopathy either present 
unilaterally or bilaterally could be the initial 
symptom of HIV infection.18  

Parotid lymphadenopathy in HIV- infected 
patients could be due to follicular hyperplasia of 
the lymphoid tissue which could be visible 
clinically or it could be associated with 
opportunistic infections or neoplasia.19 It was 
seen that the intranodal lymphoid hyperplasia 
which causes swelling can resemble salivary 
gland tumors.  

A benign lymphoepithelial cyst (BLEC) 
even though a rare entity could be the initial 
manifestation of the infection.20 The exact 
pathology even though remains unclear has been 
explained in two hypotheses. BLEC could 
develop due to entrapment of the parotid 
glandular epithelium in the normal intraparotid 
lymph nodes during the gland embryogenesis or 
the cyst could arise due to migration of HIV 
infected cells into the parotid gland which could 
cause ductal obstruction due to lymphoid 
proliferation and dysplasia of the salivary 
duct.6,21-22 It can present unilaterally or bilaterally 
and either present as single or multiple cysts in 
the parotid gland.23  

Kabenge et al (2010)8 in their study found 
that 42% of patients had BLEC, he had also 
reported that few studies published had recorded 
a decreased prevalence (6–10%) of BLEC which 
was similar to our study. In our study, only 7.3% 
of the patients were diagnosed with BLEC. This 
reduction in the number of cases could be due to 
HAART which is in accordance with Meer S 
(2019)5, in his review article, he also mentions 
that there could be an increase in BLEC due to 
the o increased survival rate in HIV patients on 
HAART. CT, MRI and ultrasound were the 
imaging modalities used in the diagnosis of 
BLEC. These cysts although usually benign in 
nature have a chance to turn into lymphomas. 
These lesions which are easily diagnosed by 
ultrasound should be evaluated periodically.24  

Close monitoring of the lesion is the 
mainstay other treatment modalities include 
HAART, sclerosing therapy, radiotherapy and 

surgery.23 
Among the 137 cases, 5 had echogenic 

foci which were lesser than 4mm in size which 
according to Kabenge et.al (2010)8 could be 
microcalcifications. Dave et al. found multiple tiny 
radiopaque dots on CT images of the gland and 
had also interpreted them as 
microcalcifications.23  
            Olsen WL et. al (1988)24 found necrotic 
nodes on CT scan of an HIV patient but could not 
appreciate it on MRI as the nodes were of 
homogenous high signal on T2 weighted MRI 
scan.25  

CD4 cell count is raised since the advent 
of HAART. Most of the patients had CD4 cell 
count above 500 this could be because all the 
patients were on HAART and they were on 
regular follow-up. 

Viral load monitoring helps us in 
identifying treatment failure and helps us in 
avoidance of drug resistance.26 Increase in the 
viral load serves as a clinical marker of 
deterioration of the immune system and also the 
progression of the disease.27 The viral load 
shows how active the virus is in the system. 
Sometimes the viral load is reduced to levels 
such that they cannot be detected by standard 
laboratory tests in patients on antiretroviral 
therapy.28 In our study majority of the patients the 
viral load was undetectable (79.6%). This could 
be due to all patients being on HAART and 
adhering to the treatment without fail. Mandel L 
and Surattanont F (2002)29 reported cases where 
there was a decrease in the parotid swelling after 
antiviral therapy and explained that it could be 
because of a decrease in the viral load leading to 
immune restoration. The viral load is tested 
initially every 6 months and then if the load is < 
1000 copies/ml the test is done annually and if it 
is >1000 copies/ml the test is repeated after 3-6 
months as it also determines whether the subject 
has to switch the treatment from the first regimen 
of therapy to the second or third regimen.30  

According to WHO guidelines, a viral load 
of>5000 copies/mL denotes treatment failure for 
patients on HAART.31 Routine viral load testing 
should be conducted at 6 and 12 months after 
ART initiation and every 12 months thereafter. 

In our study, the patients (88.3%) were 
mostly on first-line of HAART therapy and only 
11.7% were on second-line of therapy. In India, 
according to NACO guidelines, PI-based therapy 
is given only when the first regimen of drugs 
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doesn’t respond, which was similar to our 
study.32  
 

Conclusions 
  
The use of Ultrasound for diagnosing soft 

tissue pathologies has been proven as a superior 
imaging modality as it is easily available, non-invasive, 
inexpensive, reduced scanning time. Early detection 
of pathologies in people without any symptoms can 
improve their overall well-being thus improving the 
quality of life in HIV/AIDS infected subjects. 
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