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Explorative surgery for acute scrotal pain: The importance
of patient age, side affected, time to surgery and surgeon
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Introduction and objective: Testicular tor-
sion must be diagnosed quickly and accu-

rately. The delay of the diagnosis and the subsequent delay
of surgery may lead to loss testicular viability and orchidec-
tomy. Aim of our retrospective evaluation was to define
which element should be considered  as major support to the
clinician in distinguishing spermatic cord torsion from the
other diseases mimicking this clinical emergency requiring
surgical exploration.
Material and methods: We retrospectively reviewed all clini-
cal and instrumental data of emergency scrotal exploration
performed for acute scrotal pain at two different Urological
Department in a 10 year period. Results of surgical explo-
ration represented the four diagnostic categories in which
patients were divided for statistical evaluation. We evaluat-
ed the relationship between diagnosis performed by testicu-
lar surgical exploration and the all clinical data available
including surgeon involved in the procedures.
Results: A total of 220 explorative scrotal surgery were con-
sidered. We divided the cases in 4 categories according to
the diagnostic results of each surgical procedure. Of all,
spermatic cord torsion was diagnosed in 45% (99/220). 
The total testis salvage rate was of 78.8%. The patients with
a diagnosis of spermatic cord torsion were older than
patients with appendix torsion (15 vs 11 years in mean).
When the affected side was the left, the probability to have a
diagnosis of spermatic cord torsion was higher than the
right side [χ2 (2, N = 218) =  11.77, p < 0.01]. Time elapsing
between onset of symptoms and testicular salvagewas signifi-
cantly lower even than in case of appendix torsion/necrosis
(p < .0001), and of others pathologies diagnosed (p = .0383).
Conclusion: In case of spermatic cord torsion, in addition to
the clinical data, patient age and left side affected may rep-
resent an independent diagnostic predicting factor. The time
elapsing between onset of symptoms and explorative surgery
remain the only still prognostic factor for testicular viability. 
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INTRODUCTION
Acute scrotum is an emergency situation that require a
prompt evaluation by physician because of the possibili-
ty of loss of the testis in case of misdiagnosed or
advanced spermatic cord torsion (1). Without loss of
time it is most important, for the often young patients,
the immediate etiologic diagnosis of the acute painful
swelling of the scrotum. From a clinical point of view,
pain is not the only symptom. It is often accompanied
with local signs like skin reddening and general symp-
toms. The diagnoses to be taken into account are several
and includes also the torsion of the appendages of testis,
inflammatory diseases, like acute epididymo- orchitis,
incarcerated inguinal hernia or testicular tumors (2). The
spermatic cord torsion requires immediate surgical inter-
vention (3) because the complete testicular ischemia,
due to the interruption of blood flow after spermatic
cord rotation in longitudinal axis, causes the irreversible
loss of organ viability. Therefore, testicular salvage is
obtained by efficient and accurately diagnostic tools. In
clinical routine the medical history, the clinical evalua-
tion and the ultrasound scrotal scan are the three main
diagnostic instrument. Physical examination is often not
sufficient to form a diagnosis especially in case of infants
patients (4). Ultrasound scan with colorDoppler evalua-
tion is not routinely used by the same radiologists (5).
When the investigations are not confident, the surgical
exploration begins as both a diagnostic and a therapeu-
tic tool, following the old maxim: “if in doubt check it out”.
The aim of our retrospective evaluation was to define
which type of diagnosis was performed after surgical
exploration conducted for an acute scrotal pain in two
different Urologic Centers. We compared diagnosis
obtained with several clinical factors and instrumental
findings in order to define which element should be con-
sidered as a major support to the clinician in distin-
guishing spermatic cord torsion from the other diseases
mimicking this clinical emergency requiring surgical
exploration.
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MATERIAL AND METHODS
We retrospectively reviewed all clinical and instrumental
data of emergency scrotal explorations performed for
acute scrotal pain at two different Urological Department
(Macerata Civic Hospital and Avezzano Hospital) in a 10
year period. Over the time period 0f the study, for the
surgical procedures 14 surgeons with a different expert-
ise degree were involved. All patients were evaluated at
Emergency Department and then by a consultant
Urologist. The same consultant performed the scrotal
exploration. Data were obtained from operating theaters
notes and patients charts. 
They included demographic data like patient age, race,
affected side, physical findings, pain duration, results of
preoperative ecocolorDoppler ultrasound when per-
formed. The results of surgical exploration represented
the four diagnostic categories in which patients were
divided for statistical evaluation. We considered the two
main causes of acute scrotal pain that can lead to a sur-
gical scrotal exploration, alias spermatic cord torsion
(categories 1 and 2) and torsion of the appendix testis
(category 3) and we included the others findings in cat-
egory 4. Category 1 consisted in patients affected by
spermatic cord torsion who underwent a radical
orchidectomy for testicular necrosis; category 2 included
patients who underwent a funicular de-rotation with
subdartos orchidopexy because of the conserved vitality
of the testis; category 3 was represented by cases of acute
scrotum determined by a torsion/necrosis of testicular
appendages. We evaluated the relationship between
diagnosis performed by testicular surgical exploration
and the all clinical data available. Statistical analyses and
evaluations were performed by two authors (MS and SN)
using χ2 test and multiple comparisons between pairs of
proportions, corrected according to Bonferroni. 

RESULTS
In our 10-year period of retrospective study, we consid-
ered eligible a total of 220 explorative scrotal procedures,
118 performed at Macerata Civic Hospital (Center A), 102
performed at Avezzano Hospital (Center B). We divided
the cases in 4 categories according to the diagnostic
results of surgical explorations. Demographic data and
intra-operative findings are presented in Table 1. Mean
patients’ age was 14.46 years (range 2-40; standard devi-
ation 0.47). No differences were revealed between the
two centers. In Center A and B, the mean age was 13.74
(range 4-37; standard deviation 0.56) and 15.29 (range
2-40; standard deviation 0.79) years respectively. Of a
total of 220 scrotal explorative surgeries, 99 (45%) were
performed for a spermatic cord torsion (categories 1 and

2). In 21 cases (21.21%) there was a need to perform a
radical orchidectomy because of the loss of testicle via-
bility. In the remnants 78 cases, the procedures consist-
ed in the funicular de-rotation with sub-dartoic orchi-
dopexy. Thus, the total testis salvage rate was of 78.8%
(84% and 73.46% for Center A and Center B respective-
ly). Scrotal explorative surgery not confirmed the suspect
of spermatic cord torsion in 121 cases revealing the tor-
sion/necrosis of the appendix testis (category 3) in 101
patients and others pathologies (category 4) in the rem-
nants 20 cases (15 in Center B). The patients with a diag-
nosis of spermatic cord torsion were older than patients
with appendix torsion, without differences between the
two centers. Mean age was 15 years in case of categories
1 and 2. In contrast, the patients in category 3 were 11
years old in mean (Figure 1). When the affected side was
the left, the probability to have a diagnosis of spermatic
cord torsion was higher than in case of right side involve-
ment [χ2 (2, N=218) = 11.77, p < 0.01] (Table 2). We
noted that appendix testicular torsion/necrosis was diag-
nosed with significant high frequency in Center A vs
Center B [(χ2 (2, N=220) = 11.74, p < 0.01, V = .231]. 
Cases in category 4 were most in Center B. In particular,

Patients Age Caucasian Affected Affected Affected Spermatic Spermatic cord Appendix testis Echocolor
(number) (mean) Race (n) side right side left side bilateral cord torsion torsion with torsion/necrosis Doppler ultrasound

in years (n) (n) (n) with RO (n) derotation (n) (n) performed (n)
Center A 118 13.74 116 57 59 2 8 42 63 28
Center B 102 15.29 98 46 56 - 13 36 38 102
Total 220 14.46 214 103 115 2 21 78 101 130

Table 1. 
Demographic data and intraoperative findings of patient in Center A and Center B included in this study.

Figure 1. 
Plot age and diagnosis. 
Appendix torsion occur in patients younger than others.

Cod. 1 Spermatic cord torsion
Cod. 2 Appendix torsion/necrosis
Cod. 3 Others pathologies
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multiple comparisons between pairs of proportions,
 corrected according to Bonferroni, identified as significant
the difference between the Center A and B for the diagno-
sis represented in category 3 and 4 (p = 0.028) (Table 3). 
The average time in hours elapsed between onset of
symptoms and explorative surgery is reported in Table 4
and Figure 2, aggregated and stratified by Center. As
shown in Figure 2, we noted a significant difference
between spermatic cord torsion with testicular loss and
all other diagnoses (all multiple contrasts, Bonferroni cor-
rected p < 0.0001). Testicular salvage had an average
time significantly lower even than the appendix tor-
sion/necrosis (p < 0.0001), and others pathologies at
diagnosis (p = 0.0383). 
However, it wasn’t no difference between appendix tor-
sion/necrosis and the other pathologies diagnosed at the
moment of explorative surgery. As reported in Table 5,
we analyzed the correlation between surgeons involved

in explorative procedures and
final diagnosis. In Center B
distribution of type of explo-
rative surgery diagnoses was
uniform. 
The chi-square test not
revealed in fact association
between operators and diagno-
sis [χ2 (12, N = 102) = 11.97,
p = .45, P = .20]. At the con-
trary, in center A, the associa-
tion between diagnosis and
operator was present [χ2 (24,
N = 118) = 88,803, p < .0001,
P = .50]. 
In particular, some operators,
as the number 7, number 8
and number 10, appeared to
be more focused on a type of
diagnosis than others. 
Mind for the operator 10 it was
de-rotations who saved the tes-
ticle. In case of operators 7 and
8, we noted a prevalence of
diagnosis of testicular appen-
deces torsion/necrosis.

DISCUSSION
Testicular torsion must be
diagnosed quickly and accu-
rately. The delay of the diagno-
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Table 2. 
Laterality of testis involved stratified by diagnostic categories. 

Right side         Left side

Category 1
Category 2
Category 3
Category 4

Right side Left side

Category 1 3 18

Category 2 37 41

Category 3 55 45

Category 4 8 11

Total 103 115

Table 3. 
Frequency of diagnosis performed at each Center after scrotal explorative procedures.

Table 4. 
Average time elapsing between onset of acute scrotal
pain and surgery in each Center of study.

Center A Center B

Figure 2. 
Time (in hours) between onset of symptoms and
explorative surgery stratified for diagnostic categories.

Cod. 1 Spermatic cord torsion with testicular loss
Cod. 2 Spermatic cord torsion with testicular salvage
Cod. 3 Appendix torsion/necrosis
Cod. 4 Others pathologies

COD.DIAG.PROC

OR
E.

SI
NT

.E
XP

Category 1-2
Category 3
Category 4

Center A Center B

Category 1-2 50 49

Category 3 63 38

Category 4 5 15

Average time (hours) Standard error Range
Aggregate Data 5.55 0.41 1-72
Center B 5.75 0.41 1-24
Center A 5.39 0.69 1-72

Fabiani2_Stesura Seveso  21/09/16  08:49  Pagina 191



Archivio Italiano di Urologia e Andrologia 2016; 88, 3

A. Fabiani, M. Calabrese, A. Filosa, F. Fioretti, V. Maurelli, M. Scandola, S. Noventa, F. Tombolini, F. Catanzariti, L. Servi, G. Mammana

192

sis and the subsequent delay of surgery may lead to the
loss of testicular viability and orchidectomy (1). At the
same time, in case of acute scrotal pain, especially in case
of very young patients, the urologist tends to follow the
old maxim “if in doubt check it out”. This approach may
due to the risk of loss of a vital organ with medico-legal
consequences. 
Whereas, overdiagnosis often subjects the patients to
unnecessary surgery. Acute scrotal pain may due to sper-
matic cord torsion in 16-42% of cases (6-7). Our analy-
ses regarded the explorative scrotal surgeries performed
in case of acute scrotal pain with the diagnostic suspi-
cious of spermatic cord torsion. We don’t have evaluated
all acute scrotal pain episodes presented at the two
Emergencies Departments. Thus, we are enables to
define which were the effective proportions of etiologies
of acute scrotal pain episodes in the population studied.
Of 220 scrotal surgical explorations performed, we diag-
nosed spermatic cord torsion in 45%, 78 with testicular
de-rotation and subsequent orchidopexis, 21 cases with
radical orchidectomy due to the loss of testicular viabili-
ty. A 55% of patients were operated although their dis-
ease could be treated conservatively. Thus, we can calcu-
late the testicular salvage rate of our practice. The total
testis salvage rate was of 78.8%, 84% for scrotal explo-
rative procedures performed at Center A and 73.46% for
Center B. These results were higher than values reported
in literature. Mushtaq et al. (8) reported a testis salvage
rate of 70% and another study (9) reported this value as
62-85%. Finally Moslemi and Kamalimotlagh (10) calcu-
lated a value of 57.5%. We can explain the differences
between these studies considering which are the different
policies of approach to the acute scrotal pain. In case of
disinformation about the importance of the prompt eval-
uation of acute scrotal pain or when there is a lack of

access to the diagnostic procedures, as the scrotal ultra-
sound evaluation, may occur that explorative surgery
was performed too late to avoid irreversible testicular
ischemia and the consequent orchidectomy. In center A
of our population study, there was a lack of application
of scrotal ecocolorDoppler ultrasound study, both by
consultant Urologists and Radiologists. The consultant
urologist recurred frequently to explorative surgery not
as therapeutic procedure but as diagnostic tool. Thus,
the diagnoses of appendix torsion/necrosis were more
frequent than in Center B in which ecocolorDoppler
ultrasound was systematically performed. The elapsing
time between onset of symptoms and explorative surgery
was another critical point (11). The need of an early
treatment of spermatic torsion to avoid testicular infarc-
tion is well recognized (8-12). Spermatic cord torsion
reduces blood supply to the testis, which subsequently
leads to hemorrhage, infarction, and necrosis. Many
studies have shown that testicular infarction begins with-
in the first 2 hours of spermatic cord torsion onset, irre-
versible damage occurs after 6 hours, complete infarction
develops after 24 hours (13). Statistical analysis indicates
that aggressive treatment performed within 6 hours of
spermatic cord torsion onset has a 93% testicular salvage
rate. In contrast, only 10% of cases are resolved after 24
hours (14). In our retrospective evaluation we confirmed
a significant difference between the times elapsing
between onset of symptoms and spermatic cord torsion
with testicular loss and all other diagnoses. Testicular sal-
vage had an average time of 3.11 hours, significantly
lower than the cases of testicular viability loss, character-
ized by an average elapsing time of 17.19 hours. No
cases of testicular salvage after 10 hours were registered
in our population study with one case of testicular loss
with a time to observation of only 6 hours. In evaluation

Table 5. 
Surgeon stratified for Center and final diagnosis.

Surgeon Spermatic Spermatic Appendix Others 
Center B cord torsion cord torsion necrosis/ diagnosis

(identification with Radical with de rotation torsion
number) Orchidectomy and orchidopexy
(SCT RO) (SCT OP)

1 5 14 18 9
2 0 2 3 2
3 8 17 13 3
4 0 3 3 0

14 0 0 1 1
Surgeon Spermatic Spermatic Appendix Others 
Center A cord torsion cord torsion necrosis/ diagnosis

(identification with Radical with de rotation torsion
number) Orchidectomy and orchidopexy

5 0 1 1 2
6 1 11 9 0
7 1 8 31 0
8 0 1 10 1
9 0 2 0 0

10 0 15 3 0
11 4 3 7 1
12 2 0 1 1
13 0 1 1 0
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of acute scrotal pain, patient age may be determinant.
The age distribution of testicular torsion is bimodal, with
one peak in the neonatal period and the second peak
around puberty (15). In our study, we had no cases of
newborn patients. Mean age was of 14.46 years, with a
range between 2 and 40 years. In the only patient 2 years
old, a spermatic cord torsion was diagnosed, confirming
that testicular viability in neonatal torsion is universally
poor. In fact, one literature review of 18 case series with
284 patients found a salvage rate of about 9% (16). In
our experience, the patient age in case of appendix tes-
ticular torsion was significantly lower than the cases of
spermatic cord torsion (11 vs 15 years respectively). As
recently reported by Hegele et al., the patients with sper-
matic cord torsion had a mean age of 15.5 years, signifi-
cantly older than patients suffered from appendix necro-
sis/torsion or epydidimo-orchitis (17). In scientific liter-
ature there is no concordance about the value of the tes-
ticular side affected as independent risk factor for testic-
ular torsion. In 2012, in a series of 47 patients who
underwent a surgical exploration for acute scrotal pain,
Yu et al. (18) reported that the left side manifestation was
significantly different between testicular torsion and epi-
didymo-orchitis. We confirm this association revealing
that when the affected side was the left, the probability to
have a diagnosis of spermatic cord torsion was higher
than in case of the right side involvement, in which a
most common finding was the testicular appendix necro-
sis. May this association be related to an anatomical eti-
ology? Studies on the anatomic aspects of the tunica
vaginalis and the association with epididymal anatomy
and its anomalies in patients with testicular torsion are
scarce (19-20). We know that testicular torsion occurs
due to anatomic anomalies of tunica vaginalis or epi-
didymis that allow excessive testicular mobility inside
the scrotum. Due to this excessive mobility, testis can
present medial rotation that ranges from 360º to 720º in
its own axis, which can cause interruption of the organ’s
vascularization (21). Favorito et al. (22), in a series of 50
testes studied during explorative surgery for acute scro-
tal pain, reported a normal anatomy of tunica vaginalis
or epididymis at the side contralateral to the torsion in
only 2 cases (4%). Anatomic anomalies, classified previ-
ously by the same Authors (23), were founded bilateral-
ly in the vast majority of cases. These findings stress the
need for bilateral orchiopexy in cases of testicular torsion
and allows us to exclude the existence of a particular
anatomical cause that justifies the higher incidence of
testicular torsion in the left side, bringing back the asso-
ciation to a mere statistical randomness. Unlike evaluat-
ed in others case series published in the literature, we
analyzed the correlation between surgeons involved in
explorative procedures and the type of the final diagno-
sis. The results obtained raise some questions. We
reported in Center A an association between diagnosis
and operators, in particular regarding three surgeons that
appeared to be more focused on a particular diagnosis
than others. In case of the strong association with a tes-
ticular de-rotation, an explication may be related to sur-
geon experience. Some experienced surgeons are able to
clinically recognize a testicular torsion without any
instrumental support (as in the case of the surgeon 10 in

Center A). However, we must consider the possibility of
an untruthful diagnosis, made in order to minimize the
overtreatment represented by the explorative surgery in
cases without no spermatic cord torsion. Likewise, in
cases of more evidence of appendix necrosis/torsion, the
data could be correlated with the lack of employment of
the Doppler ultrasound or with the consultant urologist
experience. The scrotal exploration was used as a diag-
nostic tool rather than as a therapeutic tool in order to
avoid testicular loss and medico-legal consequences. In
these cases, the old maxime “if in doubt check it out”
became the gold standard in decision making about
acute scrotal pain. 

CONCLUSIONS
Acute scrotum is an emergency condition that requires a
prompt evaluation by physician because of the possibili-
ty of loss of the testicle. In case of spermatic cord torsion,
in addition to the clinical data, patient age and left side
affected may represent an independent diagnostic pre-
dicting factor. The time elapsing between onset of symp-
toms and explorative surgery still remain the only prog-
nostic factor for testicular viability. The use of diagnostic
instrumental tools, as the echo-color Doppler ultra-
sound, may aid to avoiding unnecessary explorative sur-
gery.
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