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Background

Benign prostatic hyperplasia (BPH) is one of the 
most common urological problems in older men [1]. 
Enlargement of the prostate by more than 200 g is 
known as huge prostatic hyperplasia (HPH) [2]. Pa-
tients with this condition are evaluated before treat-
ment and accurate measurement of the prostate is 
important for developing a treatment plan. The for-
mula used to calculate prostate volume is roughly the 
three dimensions of the prostate (length [L] × width 
[W] × height [H]) multiplied by 0.52, which is the for-

mula used to determine the volume of a sphere. How-
ever, almost all of the papers on this topic describe 
the shape of the prostate as a pyramid. In addition, 
HPH can occur with or without median lobe hyper-
tropia. The median lobe is not a true lobe of the pros-
tate and refers to an area of   indentation towards the 
bladder. The prostate shape becomes a rhombohedral 
regular tetrahedron with the inclusion of the median 
lobe [3–5]. In all of these situations, prostate meas-
urement is still made by the classic method using ul-
trasonography. In our opinion, the method outlined 
below is more accurate for HPH with median lobe 
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ABSTRACT

Background:  The formula used for the calculation of prostate volume is roughly the three dimensions of 
prostate (L×W×H) multiplied by 0.52. Indeed, this is the formula for calculating the volume of a sphere. How-
ever, almost all of the papers on this topic describe the shape of the prostate as a pyramid. As the true pros-
tate shape is a rhombohedral regular tetrahedron with a median lobe, a more effective calculation method is 
needed.

Aim of the study: This paper aims to develop a different approach for sonographic measurement of the 
prostate through mathematical models.

Case report: We present a 74-year-old patient with HPH and median lobe hypertrophy. 

Conclusions: The classical method is insufficient for accurate measurement in patients with median lobe 
hypertrophy. In prostates with median lobes, the measurement should be calculated as the median lobe vol-
ume plus the spheric prostate volume.
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hypertrophy, given the mathematical models. Here, 
we describe the sonographic evaluation of a 74-year-
old patient with HPH and median lobe hypertrophy, 
accompanied by clinical findings.

Aim of the study 

This paper aims to develop a different approach for 
sonographic measurement of the prostate through 
mathematical models.

Material and methods

 The medical records of a 74-year-old male with 
prostate hyperplasia were used. The patient signed 
a consent form prior to the start of the study.

Case report 

The patient was initially admitted to the hospital 
with acute urinary retention. There were no urinary 
problems described by the patient in the anamne-
sis. The patient had several medical comorbidities, 
including hypertension and depression. Physical 
examination of the scrotum and testicles revealed 
tenderness and bilateral swelling, and Prehn’s sign 
was positive. On manual rectal examination, the anal 
tonus was normal and the prostate was large without 
palpable hard nodules. The patient’s urea level was  
31 mg/dL and creatinine was 1.02 mg/dL, both with-
in the normal range. The C-reactive protein (CrP) 
level was 231 mg/L, the half-hour sedimentation was 
22 mm, and the one hour sedimentation rate was 
49 mm. These test values were elevated but the white 
blood cell (WBC) count (7.38 × 109 mg/L) was within 
the normal range. The prostate-specific antigen (PSA) 
level was high (18.46 ng/ml), and the results of the 
urinary analysis were normal.

An abdominopelvic ultrasound examination re-
vealed that the kidneys were normal bilaterally. How-
ever, the prostate was enlarged, measuring 83 mm × 
× 70 mm × 114 mm with a volume of 344 ml. The pa-
renchyma was heterogeneous, and calcifications and 
cystic degeneration areas were present. The median 
lobe was indented to the bladder from the posterior 
and trabeculation was increased on the bladder’s wall. 
The wall was also thick (5 mm), likely due long-term 
prostate hyperplasia (figure 1).

disconcertingly, while the pre micturition bladder 
volume was 800 ml, the post micturition volume was 
80 ml. The patient was able to void a large amount of 
urine.

With cystoscopy, the enlarged prostate with 
a large median lobe and a trabeculated bladder

were seen. due to the high PSA levels, a transrec-
tal ultrasound-guided (truS) prostate biopsy was 
performed using a 12-gauge tru-Cut® biopsy needle 
prior to surgery. The histopathological findings were 
compatible with BPH. A transvesical open prostate-
ctomy was performed and the gland was enucleated 
completely. Haematuria continued for two days and, 
on the second postoperative day, hemoglobin meas-
ured 7.8 g/dL. Three units of blood were transfused. 
The urethral catheter was removed on the seventh 
postoperative day and the patient was discharged 
from the hospital nine days after the operation. 
two months later, the patient was continent and 
was voiding adequately.

After excision, the prostate specimen was sent 
for histopathological examination. The specimen 
measured 110 mm × 80 mm × 79 mm and weighted 
360 g after peripheral tissues were removed. The his-
topathological findings were compatible with BPH. 
HE (hematoxylin-eosin) pathologic preparations 
showed hyperplastic benign glands in the fibromus-
cular prostatic stroma under the light microscope. 
There was also evidence supporting induration and 
necrosis. Prostatitis or carcinoma were not consid-
ered (figure 2). 

figure 1. In the transverse sonographic plane, the bladder wall was 
not smooth and was trabeculated

figure 2. In the histopathological examination of the prostate, HE 
(hematoxylin-eosin) pathologic preparations showed hyperplastic 
benign glands in fibromuscular prostatic stroma under the light 
microscope
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Discussion

The prostate gland is the largest accessory gland 
of the male urogenital system. Its normal weight 
is ~20–40 g and its mean dimensions are 30 mm ×  
× 40 mm × 20 mm. The prostate shape resembles an 
upside down pyramid, with its base at the bladder 
neck and its top at the apex.

transrectal ultrasound provides detailed informa-
tion during prostate evaluation. It is used as a guide 
in interventional procedures, such as prostate biop-
sy, and shows the prostate anatomy in detail [6]. The 
prostate can also be measured using an abdominal 
approach. This procedure is easier and more rapid, 
and is therefore preferred for general evaluations of 
the prostate. In our country, abdominal ultrasound is 
a routine imaging procedure, and prostate evaluation 
is an important part of abdominal sonographic evalu-
ation [7]. Prostate volume calculation is indispensa-
ble during this examination, especially for patients 
with BPH.

The prostate is comprised of both glandular and 
fibromuscular tissues. The transitional zone con-
stitutes 5% of the normal prostate tissue, and BPH 
typically originates from this region. The transitional 
zone, which is normally located in the central area, 
enlarges and becomes indented at the base of the 
bladder. This indentation is called the median lobe; 
however, this is not a true anatomical structure. In 
fact, it is the indentation of the transitional lobe be-
tween the preprostatic sphincter and the urethra to-
wards the bladder floor, as shown in figure 3 [8,9].

Although there are various prostate measure-
ment methods installed on sonography devices 
[10], the main formula for calculating prostate size 

is volume =L×W×H×0.52 [11]. Considering that the 
volume of a sphere is v=⁴⁄₃πr³ 1×π×¾=4.18, if the vol-
ume of the sphere placed in this cube is calculated as 
r3, 23=8, sphere volume / cube volume =4.18/8=0.52 
(figure 4a).

In other words, the prostate is considered to be 
a regular sphere when the measurements are made. 
However, if the prostate is considered as a pyramid in 
the calculations, the three dimensions would have to 
be multiplied by 0.33, since a cube would create a pyra-
mid equal to 1/3 of the base and height (figure 4b). 

As for the prostate, which includes the median 
lobe, if we consider that the upper sphere is the me-
dian lobe and the lower sphere is the prostate, the 
red oval is our measurement using the classical 3-di-
mensional measurement (figure 4c) [12]. In other 
words, the volumes should be calculated separately 
and added. 

In fact, our proposed method can be used in oth-
er complex situations encountered in daily medical 
practice. for example, this technique has been ap-
plied to an ultrasound from a patient with a trans 
ureteral resection. In this case, the central defect in 
the operation zone was subtracted from total volume 
to find the exact volume of the remaining prostate 
tissue [13,14].

Conclusions

Prostate volume is typically calculated as a sphere, 
and not a pyramid. The median lobe changes the 
shape of the prostate. Therefore, under these condi-
tions, the classic formula not adequate for calculating 
prostate volume. In prostates with median lobes, the 
volume should be calculated as the median lobe vol-
ume + spheric prostate volume.

figure 3. a – Normal anatomy of prostate; b – median lobe hyper-
trophy; c – median lobe hypertrophy in our patient

2r

a
Volume = × r

3
π

4

3

A

B

h

b Prostate with median lobe indentation

Volume: Small sphere (median lobe) + Big sphere (prostate)
c

Volume of a pyramid = × area of base × perpendicular height
1

3

Figure 4. a – The calculation of sphere volume (The formula of 
prostate volume); b – The calculation of Pyramid volume; c – red 
oval is the calculated prostate volume in the classic method, small 
sphere+ big sphere = prostate volume in our method
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