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ABSTRACT

Aim: Since the scrotum and testicles are superficial organs, they can be easily
examined by palpation and sometimes transillumination. However, it is not possible
to distinguish whether the fluid in the scrotum is hydrocele or hematocele. This study
attempts to find an ultrasonographic distinction between hematocele and hydrocele
based on a simple finding (septation) that every physician can recognize.

Methods: Patients who were admitted to the emergency department (ED) with
complaints of scrotal pain, swelling or redness were divided into two groups: those
whose complaints developed due to trauma and those whose complaints developed
spontaneously. All included patients underwent scrotal US/Doppler by an emergency
medicine specialist with US training.

Results: Of the 61 patients included in the study, 36 (59%) presented with scrotal
trauma and 25 (41%) with non-traumatic complaints. While hematocele was detected
in 8 (22.2%) and hydrocele was detected in 1 (2.8%) of 36 patients with a history of
trauma, neither hematocele nor hydrocele was detected in 27 (75%). On the other
hand, septation was detected in 6 of 8 hematocele patients (75%), but no septation
was detected in 2 (25%) patients (p = 0.013). However, no signs of septation were
found in any of the 28 patients who presented due to scrotal trauma and had no
signs of hematocele. When patients with a history of scrotal trauma were categorized
according to duration, no signs of septation were detected in 12 patients who had
acute or scrotal trauma within 1 week, while signs of septation were detected in 6 of
24 patients (25%) with a history of scrotal trauma 1-4 weeks ago (p = 0.043).
Conclusion: When septation is seen on the US of a patient who presents to the ED
with scrotal pain, swelling, or ecchymosis, hematocele must first be ruled out. The
presence of septation is not useful in acute trauma for distinguishing hematocele
from hydrocele, but it may be useful in distinguishing chronic hematocele from acute
hematocele or hydrocele.
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Amag: Skrotum ve testisler ylizeysel organlar oldugundan dolay! palpasyonla
ve bazen de transilliminasyonla kolaylikla incelenebilir. Ancak bu yoéntemlerle
skrotumdaki sivinin hidrosel mi yoksa hematosel mi oldugunu ayirt etmek mimkiin
degildir. Bu calisma, her hekimin taniyabilecedi basit bir bulguya (septasyon)
dayanarak hematosel ve hidrosel arasindaki ultrasonografik ayrimi bulmaya
calismaktadir.

Yontem: Acil servise (AS) skrotal agr, sislik veya kizariklik sikayeti ile bagvuran
hastalar, sikayetleri travmaya bagli ve sikayetleri spontan olarak gelisenler olmak
tizere iki gruba ayrildi. Calismaya dahil edilen tiim hastalara US/ Doppler egitimini
almis bir acil tip uzmani tarafindan skrotal US/Doppler yapildi.

Bulgular: Calismaya dahil edilen 61 hastanin 36'si (%59) skrotal travma, 25'i
(%41) ise travma disi sikayetlerle bagvurdu. Travma 6ykusii olan 36 hastanin 8'inde
(%22,2) hematosel, 1'inde (%2,8) hidrosel saptanirken, 27'sinde (%75) ne hematosel
ne de hidrosel saptandi. Sekiz hematosel hastasinin 6'sinda (%75) septasyon
saptanirken, 2'sinde (%25) septasyon saptanmadi (p=0,013). Ote yandan; skrotal
travma nedeniyle bagvuran ve hematosel bulgusu olmayan 28 hastanin higbirinde
septasyon bulgusu rastlanmadi. Skrotal travma Gykisli olan hastalar, siireye gore
gruplandirildiginda, akut veya 1 hafta iginde skrotal travma gegiren 12 hastanin
higbirinde septasyon bulgusu rastianmamisken, 1-4 hafta dnce travma gegiren 24
hastanin 6'sinda (%25) septasyon bulgusu saptanmistir (p=0.043).

Sonug: Acil servise skrotal adri, sislik veya ekimoz sikayetiyle basvuran bir hastanin
US'de septasyon goriildiigiinde 6ncelikle hematosel dislanmalidir. Septasyon varligi
akut travmada hematoselin hidroselden ayriminda yararli degildir, ancak kronik
hematoselin akut hematosel veya hidroselden ayriminda yararli olabilir.

Anahtar kelimeler: hematosel, hidrosel, septasyon, ultrason, acil servis.
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Introduction

atients suffering from scrotal trauma generally
Pcomplain of pain, nausea, vomiting, fainting,
and swelling in the scrotum. On physical
examination, significant tenderness, swelling,
redness, and ecchymosis may be observed
[1]. The most important evaluation method
for patients with scrotal region trauma is US/
Doppler evaluation in the supine position. In the
ultrasonographic evaluation of a normal adult, the
testicles are homogeneously echogenic, and their
dimensions are around 5cm x 3cm x 2cm [2]. As
a result of this examination, we can obtain clearer
information about the pathological condition of
the scrotal region, but sometimes the distinction
between some scrotal pathological conditions,
such as hematocele and hydrocele, may require
experience and expertise.

While normally there is 0.5—1 ml of fluid between
the testicle and these membranes to ensure the
lubrication of the testicle, in hydrocele, this amount
of fluid can reach 100-200 ml and sometimes much
more [3]. Although hydrocele is the most common
cause of scrotal swelling, occurring in 1 in every
10 children and 1 in every 100 adults, it is often
considered a benign condition [4]. On the other
hand, hematocele candevelop secondarytotrauma
and cause serious consequences [1,4]. Fluid or
blood may accumulate in the tunica vaginalis of
the scrotum due to trauma and accidents such as
kicking the testicle, falling, or riding a bicycle for a
long time. Since the fluid will resorb on its own, it
should not be drained unless necessary [5]. There
is no need for urgent surgery in small hematoceles
and hematomas as long as the tunica albuginea
is intact. Sometimes, if the hematocele is large
and tense enough to impair testicular blood flow,
drainage may be necessary as it can cause
compartment syndrome and thus ischemia of the
testicle [2-4]. It is extremely important to detect
testicular rupture, which can rarely develop after
trauma, at an early stage. The rate of testicular
salvage with operations performed in the first 72
hours is 90% [5,6]. Additionally, attention should
be paid to child abuse. In this context, hematocele
is a very important finding, as it can be a sign of
serious pathologies.

The most valuable diagnostic method to distinguish

hematocele from hydrocele is Doppler/ultrasound.
In fact, to date, except for a few individual cases,
no study has been found to distinguish these two
important pathological conditions radiologically.
According to our emergency department (ED)
experience, we were able to observe that septation
findings were detected more frequently among
the ultrasonographic findings of hematocele
cases compared to hydrocele cases. Based
on this hypothesis, this study aims to make an
ultrasonographic distinction between hematocele
and hydrocele based on a simple finding
(septation) that every physician can recognize.

Patients and Method

This study was carried out between November 15,
2022, and January 15, 2024, in the emergency
department (ED) of Denizli Servergazi State
Hospital treating approximately 200,000 ED
patients annually. Patients who applied to the
ED with complaints of scrotal pain, swelling, and
redness were divided into two groups to find out
the duration of ultrasonographic septations and to
determine whether this formation occurs in acute
situations or not:

Group 1: Patients whose symptoms develop due
to trauma (those with a history of trauma in the
last 4 weeks).

Group 2: Patients whose symptoms develop
spontaneously.

After obtaining written consent forms, detailed
medical histories were taken, and clinical
examinations were performed for all patients
included in the study. Then, scrotal US/Doppler
was applied on all patients by an emergency
medicine specialist with US/Doppler training
using a GE LOGIQ 7 Ultrasound machine with
4C-M12L-9L probe. All patients were evaluated
for all possible scrotal pathologies, and necessary
intervention and treatment procedures were
applied to cases in which pathological conditions
such as epididymitis-orchitis, testicular torsion,
etc. were detected by US/Doppler. For the
definitive diagnosis and treatment of each patient
with scrotal pathology, consultation was requested
from the urology and radyology departments, and
thus definitive diagnoses were made clinically and
radyologically by a radyologist and a urologist.
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Patients during their stay in the ED were given
detailed information about the procedure, their
safety was ensured, and preparations were made
for all kinds of emergencies.

Criteria for inclusion in the study:

- Patients over 18 years old who were admitted to
the ED with complaints of scrotal pain, swelling,
and redness.

Exclusion criteria:

- Patients with disease in the scrotal area (e.g.,
testicular tumors).

- Patients with a history of scrotal area surgery
- Patients under 18 years of age

- Patients who did not agree to participate in the
study

Statistics and analysis

In the analysis of the collected data, descriptive
statistics (number, percentage, mean, and
standard deviation), the Kolmogorov-Smirnov
analysis method for the suitability of a normal
distribution, the t-test for the analysis of parametric
binary variables, the Mann-Whitney U test for non-
parametric ones, the analysis of variance for the
analysis of more than two parametric variables,
and the Kruskal-Wallis test were used for non-
parametric ones. In statistical analysis, p< 0.05
will be considered significant, and the data were
analyzed using the SPSS-22 (Statistical Package
for Social Sciences) program.

Results

During the period of the study, a total of 68 patients
were admitted to the ED with scrotal trauma, pain,
swelling, and redness. These patients were given
detailed information about our study while the
necessary interventions were being performed.
While 61 of the 68 patients admitted to the ED
agreed to participate in the study and signed the
consent form, 7 patients were not included in the
study because they did not give written consent.
The median age of the patients included in the
study is 34(19-68), and the average age is 37.7
+13.9. In terms of presenting complaints, 36 of
61 patients (59%) presented with scrotal trauma

and 25 (41%) with non-traumatic complaints. US/
Doppler was performed on all 61 patients included
in the study (Figure 1). According to US/Doppler
results, the most common causes of scrotal pain,
swelling, and redness were epididymo-orchitis and
varicocele, while the least common causes were
orchitis and Mid. ureteral stone, respectively [13
(21.3%), 12 (19.7%), 1 (1.6%) and 1 (1.6%)] (Table
1). Hematocele was detected in 8 (22.2%) and
hydrocele was detected in 1 (2.8%) of 36 patients
with a history of trauma, while neither hematocele
nor hydrocele was detected in 27 (75%) (Table 2).
While septation was detected in 6 of 8 patients
(75%), no septation was detected in 2 (25%)
patients (Figure 2). According to this distribution,
septation findings were detected more in patients
with hematocele, and the difference was found to
be statistically significant (p = 0.013). On the other
hand, no signs of septation were detected in any
of the 28 patients who presented due to scrotal
trauma and had no signs of hematocele. (Table 2).

Non- Trauma tic Total patients Trauma tic
n=25(41%) /' N=61 Y n= 36(59%)

| Doppler
I ultrasound

Hydrocele NO hematocele
w=5(20%) or hydrocele
n=20(80%)

NO septation
Sota Septation seen | [ NO Septation seen
n=6 (75%) =2 (25 %)

Figure 1. Algorithmic distribution of patients participating in the study.

NO hematocele
or hydrocele
n=27(75%)

Hematocele
= 8(22.2%)

NO septation
seen

Table 1. Doppler/US results of the patients included in the study.

Doppler findings Traumatic | Non- Total

group traumatic | n(%)

n group

n

Testicular torsion 9 2 11(18)
Epididymitis 2 5 7(11.5)
Orchitis 0 1 1(1.6)
Epididymo-orchitis 9 4 13(21.3)
Varicocele 5 7 12(19.7)
Hematocele 8 0 8(13.1)
Hydrocele 1 5 6(9.8)
Strangulated inguinal 2 0 2(3.3)
hernias
Mid. ureteral stone 0 1 1(1.6)
Total 36 25 61(100.0)

When the patients with a history of scrotal trauma
were categorized according to duration, no signs
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of septation were detected in 12 patients who had
acute or scrotal trauma within 1 week, while signs
of septation were detected in 6 of 24 patients
(25%) with a history of scrotal trauma 1-4 weeks
ago. The difference between both groups in terms
of trauma history was statistically significant (p =
0.043) (Table 3).

Figure 2.This US image is belong to 21-year-old patient who had a history

of blunt trauma 18 days ago. A moderate-grade septal hydrocele with echo

in the right testicle (red arrow).

On the other hand, while hydrocele was detected
in 5 of 25 non-traumatic patients (20%), neither
hematocele nor hydrocele were detected in the
remaining 20 patients, and no signs of septation
were observed in any patient in this group.

Table 2. The relationship between Doppler/US findings and septation.

Doppler/US Non-traumatic  Traumatic P* Septation Septation P*
findings group group (+) ()
Hematocele 0 8 6 2
Hydrocele 5 1 0.115 0 6 0.013
No 20 27
hematocele g W
or hydrocele
Total 25 36 6 55

* Pearson Chi-square was used.

Table 3. The relationship between the presence of septation and trauma

time.

Septation status <lweek | >1week p*
Septation seen 0 6

No septation seen 12 18 0.043
Total 12 24

* Pearson Chi-square was used.
Discussion

Hydrocele is the most common non-traumatic
cause of scrotal swelling, affecting 1 in every 10
children and 1 in every 100 adults [7,8]. In adult

men and older people, hydrocele may occur due to
reasons such as trauma to the scrotum, inflamatory
diseases of the testicles and their appendages,
testicular tumors, varicocele surgeries, and after
radiotherapy. Unilateral hydrocele occurs in 70%
of kidney transplant patients. Testicular torsion
(sudden rotation of the testicular around itself) can
cause reactive hydrocele in 20% of patients and
may mask testicular torsion that requires urgent
intervention [9],. On the other hand, hematocele,
which occurs when blood accumulates between
the tunica vaginalis leaves, is common after blunt
trauma [10,11]. Large hematoceles (increasing
the volume of the affected testicle > 3 times)
can cause compression of the blood vessels,
mimicking torsion [11,12]. In this case, urgent
surgery may be required to ensure testicular
perfusion. Unlike a hydrocele, a hematocele has
increased echogenicity, and septa can often be
seen within it [13]. It should be remembered that
if the hematocele is large, it will be difficult for the
US to detect tunica albuginea rupture [14].

In patients who presented to the ED with complaints
of acute scrotal pain, scrotal redness, or swelling,
the most common diagnoses were epididymo-
orchitis and testicular torsion, while the least
common diagnoses were orchitis and mid-ureteral
stones. In areview article by Velasquez et al., they
reported that the most common infective cause of
acute scrotal pain is epididymitis and epididymo-
orchitis, while the most common ischemic cause
is testicular torsion. These results are parallel to
the study titled "Acute scrotal pain" conducted by
Burgher et al. and are also compatible with our
study [10,15].

In this study, according to the US results of 36
traumatized patients, hematocele or hydrocele
was not detected in 27 patients (75%), while
hematocele was detected in 8 patients (22.2%)
and hydrocele was detected in 1 patient (2.8%).
None of the individuals with pathological diseases
other than hydrocele and hematocele had
septation. Conversely, in 6 out of 8 patients (75%)
who developed hematocele, septation findings
were found; in 2 patients (25%), no septation was
found. This difference was statistically significant
(p=0.013). In a study by Cunningham, three
patients who had scrotal swelling for 2 days, a
year, and many years, respectively, were shown
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to eventually develop hematocele, although their
clinical history and physical findings were atypical
[16]. All of these lesions showed an essentially
anechoic mass crossed by thick, irregular septa. It
has also been observed that the size and number
of septations in an acute case decrease within 10
days. In a case report published by Bickle et al., it
was emphasized that hematocele was associated
with increased echolocation and separation [17].
These results are parallel to the results of the
recently published study by Sood et al. Sood et
al.'s study titled "Post-traumatic ruptured scrotal
collection: pyocele or hematocele?" In the study,
it was stated that hematocele was associated with
increased echogenicity and septation [18].

On the other hand, Symeonidis et al. In a case
report they published, a young patient who
presented with a complaint of long-term swelling
in the scrotal region was observed to have a thick
and irregular septation along with a complex
hydrocele in the left hemiscrotum on US, and it
was determined during surgery that the assumed
"complex hydrocele" was actually a multicystic
testicular tumor [19].

Although no significant case-based study has
been found explaining the relationship between
hematocele and hydrocele and ultrasonographic
septation findings, the results of the above-
mentioned studies and case reports seem to
be compatible with the results of our study.
According to the results of our study, while no
signs of septation were detected in hydrocele
cases, septation was observed in most (n = 6)
hematocele cases (n = 8). It was observed that
all cases with septation findings had a history
of trauma at least 1 week ago, and it was not
detected in patients with a history of acute trauma
or trauma within 1 week. A statistically significant
difference was detected between septation
formation and hematocele formation history (p =
0.043). It is thought that the sign of septation may
be seen, especially in chronic hematocele and
complicated hydrocele (hematocele and pyocele)
findings [20]. In a study conducted by Patil et al., it
was observed that septation findings were seen in
chronic and complicated hydrocele cases, as well
as being detected more frequently in hematocele
cases [21]. These results are also compatible
with the results obtained in our study. When the

fluid accumulated in the scrotum contains high
amounts of protein or cholesterol, hydrocele
becomes complex, and septation symptoms begin
to develop. Thus, ultrasonographically, separation
and loculations may occur in cases of hematocele
or complex hydrocele.

Limitations: Since most of the patients did not
have a previous scrotal US, the results obtained
could not be compared with previous results.
Therefore, it has made it difficult to determine
whether the detected pathological events are
acute or not. On the other hand, since this study
was conducted in the ED, patients could not be
called for control. As a result, it was unable to
gather data regarding the progression of scrotal
pathological diseases.

Conclusions: When septation is seen on the US of
a patient who presents to the ED with scrotal pain,
swelling, or ecchymosis, hematocele must first
be ruled out. If septation is observed, it should
be considered that hematocele is not an acute
event. In other words, the presence of septation
is not useful in acute trauma for distinguishing
hematocele from hydrocele, but it may be
useful in distinguishing chronic hematocele from
hydrocele. We think that this finding can be easily
recognized by emergency physicians who do not
have advanced training in the US.
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