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 Objective: The purpose of this study is to explore further a new minimally invasive method in order to expand the 
surgical options for treating patients with benign prostatic hyperplasia as well as to evaluate the efficacy and 
safety of endovascular superselective embolization of prostatic arteries in patients with benign prostatic 
hyperplasia. 

Material and methods: The study group included 43 patients with benign prostatic hyperplasia, aged 56 to 90 
years. The study carried out in the period from February to December 2019. All patients were determined by the 
level of prostate-specific antigen, ultrasound scan of the prostate and bladder, uroflowmetry, and used IPSS 
questionnaire. The physical condition of patients was assessed using the American Society of Anesthesiologists 
classification. 

Results: The technical success of the operation in the form of bilateral embolization of prostatic arteries was 
achieved in 29 (67.5%) patients. Unolateral embolization of prostatic arteries, due to the complex anatomical 
structure or atherosclerotic changes, were performed in 14 (32.5%) patients. The observation period was from 3 
to 6 months. According to uroflowmetry, the maximum urination rate the average value was 8.5 ± 2.75 ml/s. Six 
months after the operation the maximum volumetric urine flow rate during urination was on average 24.5 ± 4.20 
ml/s. 

Conclusion: Our results allow us to evaluate endovascular superselective embolization of prostatic arteries as an 
effective and safe method of treating lower urinary tract symptoms in men with benign prostatic hyperplasia, and 
can be introduced as a new promising and minimally invasive method for treating. 
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INTRODUCTION 

X-ray endovascular super selective embolization of 
prostatic arteries (EPA) is currently considered as a 
perspective, minimally invasive method for treating patients 
with benign prostatic hyperplasia (BPH). The aim of our 
research was to introduce a new, less traumatic method and 
study the immediate and long-term results of EPA in patients 
with BPH. The results obtained underline the high efficiency of 
EPA, both in reducing the symptoms of the lower urinary tract 
(LUTS) and improving the quality of life of patients, as well as a 
significantly lower percentage of complications compared to 
conventional surgical techniques. 

Benign prostatic hyperplasia is one of the most common 
diseases among men over 40. According to the latest 
publications of some authors [1-4] in recent years, there has 
been an increase in the incidence of BPH in many countries of 
the world. According to statistical data, in Europe, the number 
of patients suffering from lower urinary tract symptoms caused 
by BPH varies depending on age - from 14% (40-49 years) to 
40% (60-69 years), and histological signs of BPH in autopsy 

materials were identified in 60-80% of men aged 60 to 69 years 
[5,6]. About 10% of patients with BPH require surgery [7]. 
According to research indicators, in Russia there is a gradual 
increase in the frequency of BPH from 11.3% at the age of 40 - 
49 years to 81.4% at the age of 80 years [8]. According to the 
statistical studies carried out in Kazakhstan, there is an 
increase in patients with benign prostatic hyperplasia. 
According to the data, in 2005, 2907 patients with BPH were 
registered, in 2009 - 3453 patients, which amounted to 18.7% 
of the increase in incidence [9]. Operative methods of 
treatment, such as transvesical adenomectomy, transurethral 
surgery in various modifications, are effective, however, they 
often have contraindications for those patients who have been 
diagnosed with severe concomitant pathology from the 
cardiovascular, respiratory, endocrine systems [8]. 

According to the European Association of Urology, the 
share of transurethral resection (TUR) of the prostate currently 
accounts for about 95% of all operations performed in patients 
with BPH [10]. However, having a high clinical efficiency, TURP 
of the prostate has a number of complications, which are 
detected in 25-67% of operated patients [11-14]. 
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In 2010, a group of Portuguese researchers led by Pisco J.M. 
presented the results of a new treatment for BPH - prostatic 
artery embolization. The technique was performed in 15 
patients with BPH and in 14 patients (93.3%) was technically 
successful [15]. In parallel with the Portuguese scientists, in 
2010 the works of Brazilian scientists were published under the 
head of Carnevale F. They successfully performed EPA 2 in 
patients with acute urinary retention that developed against 
the background of BPH [16]. 

In 2007, the State Program “Development of Cardiological 
and Cardiac Surgery for the Population of the Republic of 
Kazakhstan” was launched in Kazakhstan, and this became the 
starting point for the active development of domestic 
interventional surgery, within which specialized centers were 
opened in Astana, Almaty, Aktobe and Pavlodar. For the first 
time X-ray endovascular embolization was performed in 2006 
at the National Scientific Center of Surgery named after 
Syzganov A. in the treatment of patients with uterine myoma 
[17]. Subsequently, according to the publications of many 
authors, embolization of the uterine arteries has received wide 
practical application in large medical centers in the treatment 
of cervical cancer and uterine fibroids [18-21]. In urological 
practice, embolization of prostatic arteries was introduced in 
2012 on the basis of the Republican Scientific Center for 
Emergency Medical Aid. The team led by the head of the 
urology center Kutateladze G. for the first time successfully 
performed selective X-ray endovascular embolization of the 
prostatic arteries in a 70-year-old man with a prostate gland 
size of 104 cm3, who had contraindications to anesthetic and 
radical surgical intervention. Subsequently, the technique 
began to be applied in other medical centers of Kazakhstan. 

Currently, X-ray endovascular surgery of benign prostatic 
hyperplasia has relatively little experience in treating patients 
with this pathology and needs further comprehensive study. In 
this publication, we have presented our own experience of 
using X-ray endovascular super selective embolization of 
prostatic arteries in the treatment of patients with benign 
prostatic hyperplasia. 

Purpose of the Study 

The purpose of this study is to explore further a new 
minimally invasive method in order to expand the surgical 
options for treating patients with BPH as well as to evaluate the 
efficacy and safety of X-ray endovascular super selective 
embolization of prostatic arteries in patients with BPH. 

MATERIAL AND METHODS 

The study group included 43 patients with symptoms of the 
lower urinary tract caused by benign prostatic hyperplasia, 
aged 56 to 90 years. The study carried out in the period from 
February to December 2019. All patients, in addition to general 
clinical studies, were determined by the level of total and free 
prostate-specific antigen (PSA), transrectal ultrasound 
examination of the prostate gland (TRUS), ultrasound 
examination of the bladder with determination of the size of 
residual urine, uroflowmetry, excretory urography. During 
TRUS of the prostate, its size and dimension were measured, 
the structure and the presence of additional formations were 
assessed. Uroflowmetry was performed in patients admitted to 
the hospital in a planned manner in the absence of drainage of 
the lower urinary tract. During uroflowmetry, the following 

parameters were assessed: a urine volume, a maximum and 
average urination rate, time to reach maximum urine flow rate, 
uroflowmetric index and urination time. Intravenous 
urography made it possible to assess the excretory function of 
the upper urinary tract. The severity of lower urinary tract 
symptoms was assessed using the IPSS (International Prostate 
Symptom Score) scale, the patient’s quality of life was assessed 
using the QoL (Quality of Life) scale. The examination by the 
anesthesiologist included a detailed assessment of the 
physical condition of patients before the surgery according to 
the classification of the American Society of Anesthesiologists 
(ASA). The above classification includes 5 classes of physical 
status: ASA I - healthy patient; ASA II - patient with mild 
systemic disease; ASA III - patient with severe systemic disease; 
ASA IV - a patient with a severe systemic disease, which is a 
constant threat to life; and ASA V - dying patient, vital 
indications surgery. Statistical processing of the obtained data 
carried out using the SPSS Statistics software from IBM, USA. 
The agreement of the local ethics committee for the study was 
obtained. All patients signed a voluntary, informed consent to 
the study. 

The inclusion criteria for the study were: 

- bladder outlet obstruction of moderate and severe 
severity according to the IPSS scale, caused by benign 
prostatic hyperplasia; 

- the volume of the prostate gland is more than 40 cm3; 
- contraindications for transurethral resection of the 

prostate gland. 

At the stage of clinical follow-up of patients, certain 
contraindications to embolization of prostatic arteries were 
verified: 

- prostate cancer; 
- secondary stones of the bladder; 
- the volume of the prostate gland is less than 40 cm3; 
- renal failure; 
- intolerance to x-ray contrast agent; 
- atony of the bladder; 
- various coagulopathies; 
- acute urinary tract infection. 

Technique for Performing X-ray Endovascular 
Superselective Embolization of Prostatic Arteries 

The operation is performed in an interventional X-ray 
operating room. In the absence of cystostomy drainage, all 
patients in the preoperative period were temporarily installed 
a Foley urethral catheter, the removal of which was carried out 
the next day after the patient was activated. In the supine 
position of the patient, after pretreatment of the operating 
field, under local anesthesia, puncture of the right common 
femoral artery was performed according to the Seldinger 
technique with a 5 Fr (1.67 mm) introducer inserted into the 
artery. Next, a Roberts catheter (uterine) is inserted into the 
contralateral common iliac artery. Abdominal aortography and 
serial pelvic angiography are performed. After vascular 
imaging, superselective catheterization is performed with a 2.4 
Fr (0.8 mm) microcatheter using a guidewire, 0.014 inch (0.35 
mm) in diameter, with arteriography of the prostatic branches 
of the inferior urinary artery. Under constant radiological 
control, the prostatic arteries are embolized with microspheres 
- 300-500 µm (microns). In the same way, the prostatic artery is 
embolized on the contralateral side. To objectively determine 
the effect of the operation, angiography of the vessels was 
repeated. In the case of a successful embolization, blocked 
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blood flow through the arteries of the prostate is visualized. 
After the manipulation, the diagnostic catheters are 
withdrawn, then the introducer is removed. A tight pressure 
bandage is applied to the puncture site. The duration of bed 
rest was 12 hours, after which the patient was allowed to get 
up. 

In order to prevent the development of thromboembolic 
complications, all patients on the eve of the EPA procedure 
undergo a subcutaneous injection of 0.3 ml fraxiparine and 
tight elastic bandaging of the lower extremities. In the 
postoperative period, all patients receive complex etiotropic, 
pathogenetic and symptomatic therapy. The selection of 
antibiotic therapy was carried out according to the results of 
the sensitivity of the bacterial urine culture. After discharge, all 
patients continued to take alpha-blockers for 3 to 6 months. 

RESULTS 

Most of the patients included in our study were 
hospitalized on an emergency basis - 26 (60.5%) patients, of 
which 24 (55.8%) patients were admitted with a clinical picture 
of acute urinary retention, 2 (4.7%) patients had incompetence 
cystostomy drainage. Out of 43 patients, 17 (39.5%) were 
hospitalized in a planned manner, of which 4 (9.3%) patients 
had previously received a trocar cystostomy, 13 patients 
(30.2%) were admitted with severe symptoms of bladder outlet 
obstruction. Among those hospitalized, 12 (27.9%) patients 
underwent trocar cystostomy for absolute indications - 10 
(23.3%) of them were admitted on an emergency basis and 2 
(4.7%) were admitted as planned (Table 1). 

According to Diagram 1 and Table 2, the average age of 
patients was 70.3 years. The average length of postoperative 
hospital stay was 4.84 ± 2.06 days. EPA was most often 

performed in patients aged 60 (12 patients) and 80 years (8 
patients). The average BMI of the patients was 27.2 ± 5.6 kg / 
m2. 30 (69.8%) patients were overweight, 12 (27.9%) patients 
had grade I obesity, and 1 (2.3%) had grade III obesity. The 
average indicators of the severity of symptoms of the disease 
and the quality of life of patients on the IPSS-QoL scale were 
22.1 ± 4.8 and 5.0 ± 0.7 points, respectively, which was regarded 
as a severe severity with a significant impact on the quality of 
life. The minimum volume of the prostate gland according to 
TRUS, diagnosed in a 71-year-old patient with severe BPH 
symptoms, was 41 cm3. The average volume of the prostate 
gland was 72.1 ± 23.1 cm3, with the highest value being 118 
cm3. 

Total and free prostate-specific antigen results varied. In 
the presence of cancer alertness, for the purpose of differential 
diagnosis with prostate cancer, multispiral computed 
tomography (MSCT) or magnetic resonance imaging (MRI) of 
the pelvic organs were performed on an outpatient basis. In 
some cases, the final verification of the diagnosis required a 
multifocal biopsy of the prostate. After confirming the 
diagnosis of BPH, the patient was admitted to the hospital. 
Average PSA levels are presented in Table 2. 

Table 1. The number of hospitalized patients with and without cystostomy 
Hospitalized Absolute value Relative magnitude 

Emergency 
with cystostomy 2 

26 
4.7% 

60.5% 
without cystostomy 24 55.8% 

Planned 
with cystostomy 4 

17 
9.3% 

39.5% 
without cystostomy 13 30.2% 

Total 43 100% 

 

 
Diagram 1. Frequency of BPH occurrence by age 

Table 2. The main clinical and demographic indicators of 
patients 

Index Mean Range of values 
Age, years 70.3 ± 8.9 56 – 90 

Postoperative day 4.84 ± 2.06 1 – 12 
BMI, kg/m2 27.2 ± 5.6 16.90 – 49.22 

IPSS, scores 22.1 ± 4.8 11 – 30 
QoL, scores 5.0 ± 0.7 3 – 6 

Total PSA, ng / ml 3.47 ± 2.54 1.01 – 9.6 
Free PSA, ng / ml 1.63 ± 1.95 0.23 – 11.39 

Prostate volume, cm3 72.1 ± 23.1 41 – 118 
Residual urine volume, cm3 228.1 ± 268.6 25 – 1200 
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According to uroflowmetry, the maximum urination rate 
ranged from 4.4 to 14.7 ml / s, and on average 8.5 ± 2.75 ml / s, 
the average volumetric urine flow ranged from 3.1 to 7.6 ml / s, 
on average 4.55 ± 1.33 ml / s, urination time ranged from 7.0 to 
102.1 s, the average value was 43.0 ± 27.7 s. The average value 
of urine volume during urination was 223.3 ± 114.5 ml, ranging 
from 97 to 561 ml. The uroflow index before surgery averaged 
0.54 ± 0.15. Six months after the operation, the maximum 
volumetric urine flow rate during urination was on average 24.5 
± 4.20 ml / s, the average urinary volumetric flow rate was 16.98 
± 4.51 ml / s. The average uroflow index improved to 1.44 ± 0.41 
(Table 3). 

According to the ASA classification, all patients were 
divided as follows: I class - in 4 patients, II class - in 23 patients, 
III and IV classes - in 15 and 1 patients, respectively (Diagram 
2). 

The technical success of the operation in the form of 
bilateral EPA was achieved in 29 (67.5%) patients, while in one 
patient bilateral EPA was performed in two stages due to 
technical difficulties during selective catheterization of the 
prostatic artery on the left. Unolateral EPA, due to the complex 
structure of the branches of the internal iliac artery, or 
atherosclerotic changes in the vessels, was performed in 9 
(20.9%) patients on the left and in 5 (11.6%) patients on the 
right. The average duration of the operation was 36.6 ± 13.6 
minutes (ranged from 15 to 90 minutes). The main stages of a 
successfully performed bilateral EPA are shown in Figure 1. 

Table 3. Indicators of uroflowmetry in the examined patients 

Index Mean (p < 0,001) 
Before surgery After 6 months 

Urination volume, ml (V) 223.3 ± 114.5 222.9 ± 67.8 
Average volumetric flow rate, 

ml/s (Qavg) 4.55 ± 1.33 16.98 ± 4.51 

Maximum volumetric flow rate, 
ml/s (Qmax) 8.5 ± 2.75 24.5 ± 4.20 

Uroflow index (UI) 0.54 ± 0.15 1.44 ± 0.41 
Speed up the flow, ml/s2 1.08 ± 0.79 9.76 ± 5.23 
Time of urination, s (Т) 43.0 ± 27.7 18.38 ± 4.66 

Time to reach Qmax, s (TQmax) 12.2 ± 8.4 7.38 ± 2.96 
 

 
Diagram 2. Physical status of patients according to the ASA 
classification 

 
Figure 1. Stages of bilateral EPA: А - selective angiography of the left internal iliac artery (the arrow indicates the branches of the 
prostatic artery); B - the arrow indicates the block of the left artery of the prostate gland; C - selective angiography of the right 
internal iliac artery (the arrow indicates the branches of the prostatic artery); D - the arrow indicates the block of the right artery 
of the prostate gland 
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One of the important results of our work was the 
distribution of postoperative complications according to the 
Clavien-Dindo classification (Table 4). According to this 
classification, 5 degrees of complications are subdivided, 
where: 

I degree - any deviations from the normal postoperative 
course that do not require medication or surgical, endoscopic, 
radiological intervention. Therapeutic treatment is allowed: 
antipyretics, analgesics, diuretics, electrolytes, physiotherapy. 
This also includes the treatment of wound infections; 

II degree - requires treatment in the form of blood 
transfusion, enteral or parenteral nutrition; 

III degree - surgical, endoscopic or radiological intervention 
is required: IIIa - intervention without general anesthesia; IIIb - 
intervention under general anesthesia; 

IV degree - life-threatening complications (including 
complications from the central nervous system) requiring 
intensive care, observation in the intensive care unit, organ 
resection: IVa - failure of one organ; IVb - multiple organ 
failures; 

V - death of the patient. 

In the early postoperative period, 14 (32.6%) patients had 
dysuric disorders in the form of pollakiuria, stranguria, which 
did not require additional treatment. 6 (14%) patients had pain 
in the perineal region. Pain syndrome in these patients was 
stopped by taking oral NSAIDs for 3-5 days. In one case (2.3%), 
on the 2nd day after EPA, the patient developed acute urinary 
retention, requiring the installation of a cystostomy drainage, 
which was subsequently removed after 1 month. It should be 
noted that in 1 (2.3%) patient, on the 1st day after the 
operation, the pain syndrome was clinically manifested in the 
form of an acute abdomen. However, such a formidable 
complication after an additional examination and examination 

of the surgeon was excluded. The patient was discharged on 
the 7th day after the operation in a satisfactory condition. 3 
weeks after the operation, the patient returned with 
complaints of abdominal pain. Computed tomography of the 
abdominal segment and pelvic organs revealed a prostate 
abscess. The patient underwent the second stage operation 
transurethral resection of the prostate. The postoperative 
period was uneventful. The urethral catheter was removed on 
the 4th day after the operation, spontaneous urination was 
restored with a satisfactory stream, no pain was observed. In 1 
(2.3%) patient in the early postoperative period, the 
development of acute ischemic balanitis was noted. The 
patient was under outpatient supervision for 2 months, long-
term conservative therapy gave a positive result, the treatment 
ended in recovery. 1 (2.3%) patient who had a high anesthetic 
risk developed submassive, bilateral thromboembolism of the 
left main pulmonary artery, left lower lobe arteries, segmental 
lower lobe arteries on the right side on the 1st day after the 
operation. Timely diagnostics and emergency 
cardiopulmonary resuscitation with further active 
thrombolytic therapy stabilized the patient’s hemodynamic 
parameters. The patient was transferred to the somatic 
department. Subsequently, after being discharged, he was 
under the simultaneous supervision of a therapist and a 
cardiologist. 

The immediate results were tracked in all patients included 
in the study. The observation period was from 3 to 6 months. 
Among 16 cases of the presence of cystostomy drainage, 
followed by removal 2 months after EPA, adequate recovery of 
spontaneous urination was noted in 11 patients (68.8% of all 
patients with cystostomies). Evaluation of the effectiveness of 
the performed operation was carried out 3 months after EPA by 
filling in the IPSS and QoL questionnaires. In 38 (88.4%) 
patients, there was a persistent subjective improvement in 
urination (the mean IPSS was 11.3 ± 1.2 points) and an 
improvement in the quality of life - 2.4 ± 0.5 points. After 6 
months, these indicators were 8.7 ± 0.9 and 1.9 ± 0.4 points, 
respectively (Diagram 3).  

Out of 5 cases, despite a significant regression of the 
volume of the prostate gland, independent urination did not 
recover in 3 (7%) patients, due to a cystostomy that developed 
against the background of prolonged drainage of the urinary 
bladder.  

1 (2.3%) patient had EPA performed on the one side; 
however, due to a slight regression of the volume of the 

Table 4. Developed postoperative complications according to 
the Clavien-Dindo classification 

Complication rate Number of cases 
I 20 (46.5%) 
II - 

IIIa 2 (4.7%) 
IIIb 1 (2.3%) 
IVa - 
IVb 1 (2.3%) 

V - 
 

 
Diagram 3. Dynamics of IPSS and QoL indices in the studied patients 3 AND 6 months after surgery (n = 43) 
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prostate gland and the presence of a decompensated stage of 
cardiovascular pathology, it was decided to refrain from 
further manipulations and to maintain constant drainage of 
the bladder with a cystostomy. One patient dropped out of the 
study after 5 months due to a verified diagnosis of brain cancer. 

DISCUSSION 

We have analyzed the results of treatment of patients with 
moderate and severe symptoms of the lower urinary tract 
caused by benign prostatic obstruction, as well as those who 
do not have a high anesthetic risk, using X-ray endovascular 
super selective embolization of prostatic arteries. The 
technique was first described in 2000 by John S. DeMeritt and 
co-authors using microcatheter technique to a 76-year-old 
patient with conservatively persistent massive hematuria that 
developed against BPH in order to stop bleeding. The authors 
noted the volume of the prostate gland was 305 ml, the level of 
total PSA was 40 ng / ml, histological examination showed no 
signs of malignancy. Superselective catheterization of the right 
lower urinary artery was performed, followed by the 
introduction of polyvinyl acetate particles with a diameter of 
150-250 µm. In the early postoperative period, the patient had 
an immediate stop of hematuria, as well as a significant 
improvement in urination. The volume of the prostate gland 2 
months after EPA was 235 ml, after 5 months - 160 ml, after 1 
year - 190 ml. PSA levels dropped to 4 ng / ml by the 5th month 
after EPA. The authors noted that the patient’s sexual function 
after EPA did not change [22]. 

Despite such a success of EPA in the treatment of patients 
with BPH, interest in the technique from the professional 
community of urologists appeared only in 2008, when 
experimental work on laboratory animals was first published, 
in which the effect of EPA on the size of the prostate gland was 
evaluated [23,24]. 

In 2010, Russian researchers Yakovets E, Neimark A, 
Karpenko A presented data on prostatic artery embolization in 
40 patients with high anesthetic risk. According to the results 
of the study, after the operation there was a marked clinical 
improvement in dysuric symptoms, a decrease in the volume 
of the prostate gland by 50% and the volume of the 
adenomatous node by 43% [21]. The technique of X-ray 
endovascular superselective embolization of the arteries of the 
prostate is a new minimally invasive, safer and more effective 
method of surgical treatment of patients with BPH [25,26]. 

Among the domestic publications there are works of such 
authors as Kurmangaliev O., Sartaev E., Tabynbaev N. (2017), 
who also noted the effectiveness and safety of EPA in the 
treatment of patients with BPH. 

Several scientific works have proven that EPA affects the 
pathogenetic components of obstruction in LUTS. The bottom 
line is that as a result of ischemic infarction of adenomatous 
tissues, increased apoptosis, as a secondary effect of local 
hypoxia, the volume of the prostate gland decreases, and the 
titer of unconjugated intravesical testosterone decreases and, 
as a consequence, the termination of its transformation into 
dihydrotestosterone in the prostate tissues. EPA leads to a 
decrease in the tone of smooth muscle cells of α1-adrenergic 
receptors, which has a positive effect on the urodynamic 
component of LUTS [16,27,28]. 

It is important to note that one of the main obstacles to the 
routine use of EPA remains the continuing risk of embolization 
of non-target arteries, leading to the development of ischemia 
of the pelvic organs, primarily of the rectum and bladder, as 
well as the penile arteries [29]. However, modern methods of 
additional pre- and intraoperative imaging can minimize the 
risk of these complications. 

To date, centers located in Portugal, Brazil, USA, China, 
France and Russia are developing most actively in the 
application of the EPA method in the world. At the International 
Society of Interventional Radiologists, EPA is regarded as a new 
promising and effective method of treating patients with BPH 
with a high level of safety. However, for the routine treatment 
of BPH, further comprehensive scientific study of the early and 
long-term results of treatment is necessary [30]. 

CONCLUSIONS 

Our results allow us to evaluate X-ray endovascular 
superselective embolization of prostatic arteries as an effective 
and safe method of treating lower urinary tract symptoms in 
men with benign prostatic hyperplasia.  

The increase in uroflowmetric parameters, such as the 
maximum and average volumetric urination rate, as well as the 
uroflow index, is statistically significant. In addition, 6 months 
after the X-ray endovascular superselective embolization of the 
prostatic arteries, the symptoms of the lower urinary tract on 
the IPSS scale significantly decreased, which had a positive 
effect on the quality of life of the patients. Embolization of 
prostatic arteries can be performed in patients without severe 
intercurrent diseases, as well as in patients with cystostomy 
and acute urinary retention. 

Embolization of prostatic arteries can be introduced as a 
new promising and minimally invasive method for treating 
patients with BPH, as an alternative to historeduction 
interventions on the prostate gland. 
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