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Ultrasound findings to predict failure
of conservative treatment in the appendix testis
torsion
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Abstract

Background Torsion of the appendix testis (TAT) is considered the most common cause of acute scrotum in child-
hood. When clinical and ultrasound (US) findings agree with the diagnosis, after testicular torsion has been excluded,
conservative therapy is attempted whereas scrotal exploration and removal of the hydatid are required when medical
therapy has failed. We hypothesized there are US features that can predict the failure of conservative therapy.

Methods We conducted a retrospective analysis on pediatric patients treated for TAT. The age of patients, number of
days spent with symptoms before the start of treatment, presence of epididymitis and/or hydrocele, and dimension
of the twisted hydatid were analyzed. A search for a correlation between these variables and failure of conservative
treatment was conducted.

Results Patients were divided into 2 groups based on the efficacy of conservative management: responders (group
) and non-responders subjected to surgical treatment (group Il). No statistically significant differences were registered
in regard to age (p=0.25), average dimension of hydatid (p=0.09), and time gap between symptoms and the start of
therapy (p=0.92) between the 2 groups. An associated epididymitis was described in 27.5% of patients in group | and
41.7% in group Il (p=0.03; OR 1.89), and associated hydrocele was described in 33.4% of patients in group | and 45.8%
in group Il (p=0.03; OR 1.83). Considering the odds ratios, the probability of surgical intervention when presenting
only epididymitis without hydrocele is estimated to be 15%, when presenting only hydrocele without epididymitis:
9%, with both epididymitis and hydrocele: 74%, and without epididymitis nor hydrocele: 2%.

Conclusions The presence of both epididymitis and hydrocele at first US evaluation is associated with a high prob-
ability of conservative treatment failure, thus predicting the need for surgical intervention.

Keywords Acute scrotum, Testicular torsion, Hydatid of Morgagni, Appendix testis, Testicular appendages

Background
Acute scrotum is enumerated among the most frequent
acute surgical conditions in children [1-12].

Torsion of the appendix testis (TAT) is considered the
most common cause of testicular swelling in childhood,
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accompanied by prominent clinical symptoms (acute
pain, swelling, and redness) [13].

TAT presents with an almost similar history, although
often the degree of pain is less severe compared to tes-
ticular torsion (TT). A bluish-black spot (blue-dot) may
be seen through the skin at the upper pole of the tes-
tis, but this may not be apparent for 24 to 48 h after the
development of symptoms, and palpation of this area
causes extreme pain but usually in point tenderness fash-
ion, whereas palpation of the testis itself causes little dis-
comfort. The degree of inflammation of the epididymis is
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variable with testicular appendage torsion. Once second-
ary inflammation and edema of the scrotum occur, it may
be impossible to distinguish between TT and TAT [14,
15].

Management is not universally accepted in all pedi-
atric surgery centers. In many pediatric surgery units,
medical therapy with non-steroid anti-inflammatory
drugs (NSAIDs) is the first-line treatment for TAT; sur-
gical removal is instead proposed in those patients with
persistent scrotal pain thus not responding to NSAIDs
[16—-19]. For other authors, considering the tremendous
consequences a misdiagnosed TT can lead to, treatment
of acute scrotum, regardless of the underlying cause, is
an immediate operative exploration in all cases, includ-
ing TAT [15, 20]. Where the testis appears normally
viable, its upper pole is manipulated into the wound, and
the twisted hydatid is delivered through the incision and
excised. Usually, this is a black pea after hemorrhagic
infarction. A significant number of hydatids, however,
undergo torsion without secondary hemorrhage and
appear pale at surgery. These should always be excised
and sent for pathologic confirmation of necrosis [15].

In our center, when clinical and ultrasound (US) find-
ings agree with the diagnosis, after testicular torsion has
been excluded, conservative therapy is attempted, and
surgical removal of the hydatid is required only once
medical therapy has failed.

The aim of the study is to discover clinical and US find-
ings that, during the first clinical examination, may sug-
gest an early surgical treatment instead of a conservative
approach in case of torsion of testicular appendage.

Methods

Patients and study design

We conducted a retrospective analysis on all patients
managed, admitted in our pediatric emergency depart-
ment (Emergency Room, E.R.) for acute scrotum in
a 15-year range period [2005-2020]. Being in a well-
defined pediatric environment, all patients were less than
14 years old.

Patients with clinical and ultrasonographic diagnoses
of isolated acute epididymitis (discharged) and patients
with a suspicion of testicular torsion (explored immedi-
ately) were excluded.

Instead, we included patients with a clinical and
ultrasonographic final diagnosis of twisted hydatid of
Morgagni. All these patients were at first treated conserv-
atively with medical therapy (ibuprofen 10 mg/kg three
times a day for 4 days). Patients were invited to come
back in case of failure of conservative treatment, defined
as missed improvement or worsen symptomatology after
at least 2 days of treatment. If failure of medical therapy
occurred, clinical and US evaluation was repeated, and
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if the diagnosis was confirmed, patients were brought in
the same day to the operating room for removal of the
twisted hydatid. The maximum diameter of the twisted
hydatid was measured with ultrasounds.

Epididymitis was defined in ultrasounds as an increase
in epididymal volume, altered epididymal echogenicity,
and increased peritesticular perfusion at Doppler inter-
rogation, compared to the healthy contralateral (Fig. 1).
US examinations were performed with a 13-MHz linear
probe by 4 experienced pediatric radiologists working in
the pediatric radiology service of our center. The radiolo-
gists had not been given the clinically suspected diagno-
sis of the surgeon before the US examination. A search
for a correlation between these variables and failure of
conservative treatment was conducted.

Statistical analysis

Continuous data were presented as mean value + stand-
ard deviation. The Shapiro—Wilk test was used to define
if the data analyzed were normally distributed or not.
Not normally distributed data were compared using
a non-parametric test (Mann—Whitney U-test). A
p-value<0.05 was considered statistically significant. To
study the association between the presence of hydrocele
and epididymitis and the need for surgical interventions,
the chi-square test was applied, and odds ratios were
calculated.

Results

Between 2005 and 2020, 463 TATs were diagnosed and
treated at our E.R. A total of 415 (89.6%) responded to
conservative treatment and did not need any further
treatment (group I), and 48 (10.4%) came back because
of persistence and/or worsening of pain and were then
operated (group II). The symptoms’ duration at first med-
ical evaluation and age at diagnosis were not normally
distributed; therefore, the U-test was applied. The aver-
age size of hydatids was 6.3+2.4 mm (range: 2—13 mm)
in group I and 8.0+6.2 mm (range: 2—40 mm) in group
II, but this difference was not statistically significant
(p=0.09). Group I patients got their first evaluation and
therefore started medical therapy after an average of
1.7+0.9 days (range: 0-7 days) while group II patients
after 2.4+1.0 days (range: 0—7 days), but no statistically
significant difference was found (»p=0.92). The mean age
was 10.2 +2.4 years old (range: 1-13 years old) in group I
and 10.6+2.1 years old (range: 1-13 years old) in group
II, and no statistically significant difference was found
(p=0.25). An associated epididymitis was described in
27.5% of patients in group I and 41.7% in group II, and
this difference was statistically significant (p=0.03;
OR 1.89). An associated hydrocele was described in
33.4% of patients in group I and 45.8% in group II, and
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Fig. 1 Thirteen megahertz linear probe ultrasounds. Comparison between a testis affected by TAT (A-C) and the contralateral one (D). A Maximum
diameter of the twisted hydatid is measured (white dashed line). B Hydrocele (white star) secondary to the twisted hydatid is registered. C
Epididymitis, defined as an increase in volume, echogenicity, and blood flow of epididymis compared to the healthy contralateral side (D)

this difference was statistically significant (p=0.03; OR
1.83). Both epididymitis and hydrocele were registered
in 15.6% of patients in group I and 30% in group II, and
the difference was statistically significant (p=0.02). Con-
sidering the ORs, it is possible to state that, according
to our records, the probability of surgical intervention
when presenting only epididymitis without hydrocele
is estimated to be 15%, when presenting only hydrocele
without epididymitis: 9%, with both epididymitis and
hydrocele: 74%, and without epididymitis nor hydrocele:
2% (Fig. 2). Data are reassumed in Table 1.

Discussion

TAT is considered the most common cause of acute scro-
tum in children. Patients with TAT are usually younger
than patients with TT and have also a longer duration of
symptoms. Differential diagnosis with TT and epididymi-
tis can be challenging [14, 21]. Mushtaq et al. reported a
misdiagnosis rate of 12.5% in the case of TT, 17% for TAT,
and 44% for epididymitis [22]. The literature remarks on
the importance of US in enhancing the diagnostic power
of clinical examination alone [23-29]. TAT’s clinical

management is not homogenous across the world. Many
surgeons prefer to attempt a conservative therapy with
NSAIDs, thus leaving the surgical option only to those
patients who do not respond to this strategy [16—19].
Others, as reported by Murphy et al., prefer to explore all
cases of acute scrotum to minimalize testis damage [30].
In our center, we behave as the first ones when both clini-
cal and US findings are strongly suggestive of TAT. To
our knowledge, clinical or radiological signs that can pre-
dict a failure of conservative management are still miss-
ing. According to this lack of strong predictive factors in
the literature, we retrospectively analyzed the clinical and
US findings of our cohort of patients. The original idea
was that twisted hydatid’s dimension could affect the
response to conservative management because of a more
difficult resorption and/or the greater inflammatory pro-
cess involving the epididymis and testicular tunics, but
no statistically significant results were observed. Another
hypothesis we formulated is that, maybe, the later
NSAIDs are started, the higher the risk of failure and,
consequently, the chance of undergoing surgery: surpris-
ingly, even if the operated group (group II) was diagnosed
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Fig. 2 Probability (%) of surgical intervention based on the presence of epididymitis and hydrocele, alone and associated, at first ultrasound

evaluation

Table 1 Data and results summarized

Group | (n=415) Group Il (n=48) p-value
Mean age® (years) 102+24 10.6+2.1 0.25
Mean hydatid dimension® (mm) 6.3+24 8.0+62 0.09
Associate epididymitis 114 (27.5%) 20 (41.3%) 0.03
Associate hydrocele 139 (33.4%) 22 (45.8%) 0.03
Associated epididymitis and hydrocele 65 (15.6%) 14 (29.2%) 0.02
Therapeutic delay*® (days) 17409 24410 092

2 Data presented as mean + standard deviation
b Days between begging of symptoms and the start of NSAIDs

later than group I, the difference was not statistically sig-
nificant. Summing up, NSAIDs have been successful in
most patients (90%), even in those with very big, twisted
appendages that received medical evaluation with a
certain delay. On the contrary, our data suggested that
cases that underwent surgery were the ones in which US
documented a well-established epididymitis (p=0.03),
hydrocele (p=0.03), or both (p=0.02). Talking in terms
of probability, according to our data, the chance of surgi-
cal intervention in the case of TAT when associated only
with epididymitis without hydrocele is estimated to be
15%, when associated with hydrocele without epididymi-
tis is 9%, with both epididymitis and hydrocele is 74%,
and finally, an isolated TAT without epididymitis nor
hydrocele has only a 2% chance of surgery (Fig. 2).

In other words, apparently, it does not matter how big
the twisted appendix is nor the celerity of diagnosis, at
least until the epididymis is significantly affected by an
inflammatory process that associates with secondary
hydrocele.

These results may suggest preferring a surgical first-line
treatment in patients with TAT when presenting with
both epididymitis and hydrocele.

Nevertheless, even if a more aggressive behavior is jus-
tified by the will of reducing the days of pain and discom-
fort of our little patients, looking carefully at our data,
operating immediately all TATs with both epididymitis
and hydrocele would determine a risk of 16% of unneces-
sary surgical treatment. This rate of avoidable procedures
is too high in our opinion.

Moreover, an important limitation of our study is the
too-subjective nature of the US description of epididymi-
tis and hydrocele: if we accept that these findings may
affect the surgical timing, we must ask radiologists to
design a more objective description of these entities pos-
sibly with a severity grading scale. These struggles could
reduce the number of unnecessary surgical interven-
tions changing definitively the actual approach. Con-
sidering how US changed not only diagnostics but also
operative procedures [23, 31-33] in the modern era, we
believe surgeons should themselves dedicate to this tech-
nique and flank radiologists investigating the features we
described in our paper.

Finally, what we can state with reasonable certainty
after our analysis is that patients with TAT and associ-
ated hydrocele and epididymitis should be given a strict
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out-clinic follow-up due to the high risk of therapy
failure.

Conclusion
Our retrospective analysis has no sufficient evidence to
change the current approach to TAT.

Nevertheless, we find out that the presence of a well-
established hydrocele and epididymitis, especially simul-
taneously, represents strong risk factors of conservative
treatment failure whereas other apparently more intuitive
features, such as dimensions of twisted hydatids or thera-
peutic delays, are not.

We think that a more objective and stratified US
description of TAT-associated hydrocele and epididymi-
tis may lead, in selected patients, to a change in the cur-
rent approach encouraging early surgical treatment.
Therefore, we invite radiologists with competence in the
pediatric US, to cope with this limit.

An important take-home massage of our study is that
patients with TAT and associated hydrocele and epend-
ymitis deserve a strict follow-up protocol due to the high
risk of failure of conservative treatment.

Abbreviations
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OR Odds ratio

TAT Torsion of the appendix testis

T Testicular torsion
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