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Testicular torsion: Orchiectomy or orchiopexy?
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Abstract Objective: To evaluate the impact on testicular function of the surgical approach
used to treat testicular torsion.
Patients and methods: Seventeen males operated on for testicular torsion at a median age of
14 years were investigated. Serum follicle-stimulating hormone (FSH), testosterone and inhibin
B as well as testicular volume were measured early (median 36 days) and/or late (median 1.1
years) after operation.
Results: Orchiectomy was performed in six, and testicular detorsion and orchiopexy in 11
patients. The duration of the preoperative symptoms in the detorsion group was 15 h (range
6e168) and in the orchiectomy group 42 h (range 24e96) (P Z 0.03). Preoperative colour
Doppler ultrasonography showed some circulation in 40% of the patients. At 1 month the me-
dian serum inhibin B level was significantly higher after preserving surgery (P Z 0.01). At 1
year postoperatively, the median serum FSH level tended to be lower after testicular pres-
ervation (P Z 0.09). Abnormal inhibin B or FSH values were observed in 35% of the patients.
Conclusions: Testicular function is often compromised in patients with testicular torsion.
Testis-preserving surgery yields better testicular function than orchiectomy in the short
term if the testis is not obviously necrotic. Testicular torsion does not necessarily cause
the circulation to cease completely, and preserving surgery can also sometimes be at-
tempted after delayed diagnosis.
ª 2007 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All rights reserved.
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Introduction

Testicular torsion is a rare but severe event with an annual
incidence of 4.5/100,000 in males aged 1e25 years [1]. De-
lay in the treatment of torsion results in substantial tissue
damage or even complete necrosis of the testicle. In unilat-
eral torsion also the contralateral testicle may be dam-
aged, most probably by ischaemiaereperfusion injury [2].
d by Elsevier Ltd. All rights reserved.
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Based on experimental models, the mode of surgery plays
an important role in respect of the fate of the contralateral
testis. Preserving surgery of the affected testis may be even
more harmful to the contralateral testis than orchiectomy
[2]. Clinical data comparing testicular function after orchi-
ectomy and detorsion and orchiopexy is still pending.

Infertility would be the ultimate long-term consequence
of testicular torsion. Surprisingly few follow-up studies
have reported on sperm analyses and fertility issues in
humans after testicular torsion. It appears that testicular
torsion may lead to reduced semen quality [3e6]. Hormonal
measurements, including assessment of follicle-stimulating
hormone (FSH) and inhibin B, are useful for screening
patients with decreased fertility potential [7,8]. Level of
inhibin B in particular bears a close relationship to the
amount of germ cells [9].

The purpose of this study was to evaluate the effect of
the surgical approach to testicular torsion on testicular
function, as assessed by hormonal surrogates.

Patients and method

The patients were 17 consecutive males referred to the
Hospital for Children and Adolescents, University of Hel-
sinki, Finland, between 1997 and 2004. Patient age, dura-
tion of symptoms and the type of the operation were
recorded. All 17 patients had their serum FSH measured.
Serum testosterone and inhibin B were assessed at least
once after the operation in 16 and 15 patients, respectively.
The institutional normal range of serum FSH is 0.5e3 IU/L in
prepubertal and 1e7 IU/L in older males. The normal range
of testosterone in prepubertal, pubertal and pospubertal
males is 0.1e1.1 nmol/L, 2e13 nmol/L and 10e38 nmol/L,
respectively. The serum inhibin B levels at different ages
were evaluated according to Crofton et al. [10].

Testicular size was measured by ultrasonography (US)
and the volume was calculated by using an ellipsoid
formula: 0.52� length�width� depth. Hormonal assess-
ment and testicular ultrasonography were performed at
an early follow-up visit (median 36, range 25e119 days) in
16 and later (median 1.1, range 0.6e4.9 years) in 10
patients.

ManneWhitney test was used to compare continuous
variables and Fisher’s exact test to compare categorical
variables (Statview� 5.0.1, SAS Institute Inc.). A P-value of
<0.05 was considered significant.

Results

Eleven out of the 17 patients had undergone testicular
detorsion and orchiopexy, and six patients orchiectomy.
The median age at operation in the detorsion group was 14
years (range 5e16) and in the orchiectomy group 13 years
(range 8e15) (P Z 0.6). The median duration of preopera-
tive symptoms was 15 h (range 6e168) in patients with de-
torsion and orchiopexy, and 42 h (range 24e96) (P Z 0.03)
in those with orchiectomy. Three (18%) patients had suf-
fered previous episodes of sudden ipsilateral testicular
pain, possibly due to intermittent testicular torsion. One
patient with testicular preservation had undergone contra-
lateral orchiopexy for cryptorchidism. Another patient in
the orchiectomy group had received hormonal treatment
because of bilateral cryptorchidism.

Preoperative colour Doppler ultrasonography was per-
formed in 10 patients. Ultrasound suggested testicular
torsion in 6/10 (60%) patients. In the remaining four
patients some blood flow could be seen inside the testis.
Accordingly, the ultrasonographic diagnosis was epididymi-
tis in three and torsion of the appendix testis in one
patient.

In 13 cases the degree of twisting was registered during
the operation and ranged from 180 to 900 degrees (median
360 degrees). In one case the testis looked fully viable
during the operation, despite 96-h pain history and 180
degrees of twisting.

The median serum inhibin B level at the early follow-up
visit was higher after testicular detorsion than after
orchiectomy (P< 0.01) (Table 1). The median serum FSH
level tended to be lower after testicular preservation
(P Z 0.07) (Table 1). Taken together, abnormal serum FSH
or inhibin B was detected in 2/11 (18%) patients after tes-
ticular preserving surgery and in 4/6 (67%) patients after or-
chiectomy (P Z 0.11) either at early or late control. Age at
operation or duration of preoperative symptoms was not
associated with abnormal FSH or inhibin B values.

At the early follow-up visit the median testicular volume
measured by ultrasound was 7 mL (range 1e16) on the con-
tralateral side and 6 mL (range 2e14) on the side of torsion.
At the late control visit the median testicular volume was
11 mL (range 1e16) on the contralateral side and 6 mL
(range 0e12) on the side of torsion. The median volume
of the twisted testis was 100% (range 26e267) of the con-
tralateral testis at 1 month and 50% (range 2e112) at 1
year after torsion. Three testes were considered atrophic
after detorsion with volumes of 2%, 12% and 23% of the con-
tralateral testis. All three patients with atrophied testes
had normal levels of serum FSH. One had a low inhibin B
level. The duration of the symptoms did not correlate
with the volume of the twisted testis at 1-year follow-up
(r Z 0.03, P Z 0.43). In 12 patients the volume of the con-
tralateral testis had been registered at the time of torsion;
none of them was shrinking at the 1-year follow-up.

Total testicular volume was not associated with serum
inhibin B, FSH or testosterone concentration at either the
1-month or 1-year control. The patient in the detorsion
group who had been operated on for contralateral crypt-
orchidism had normal testicular function, but the patient in
the orchiectomy group who had received hormonal treat-
ment because of bilateral cryptorchidism had abnormal FSH
and inhibin B values.
Discussion

In a recent multicentre study testicular torsion was found in
22.6% of the patients with acute scrotum [11]. Testicular
torsion leads to orchiectomy in 23e34% of cases [1,12]. Du-
ration of symptoms for more than 12 h [12,13] and a higher
age of patients are found to be risk factors for orchiectomy
[1]. Duration of symptoms for more than 8 h has been
detected to cause reduced testicular volume [3]. In the
present study we could not confirm this risk factor for testis
size reduction. In one case a reduced testicular volume was



Table 1 Hormonal levels at early (25e119 days) and late (0.6e4.9 years) controls after testicular torsion in 17 patients

Detorsion Orchiectomy P-value

Abnormal/total (n) Median (range) Abnormal/total (n) Median (range)

Early control
Inhibin B (nmol/L) 0/8 144 (73e249) 3/4 54 (16e60) 0.01
FSH (IU/L) 1/10 3.4 (0.7e9.7) 3/5 14.5 (1.1e18.1) 0.11
Testosterone (nmol/L) 0/10 9.5 (0.2e15.6) 0/4 11.4 (4.4e23.5) 0.6

Late control
Inhibin B (nmol/L) 1/6 146 (40e174) 2/3 46 (16e129) 0.12
FSH (IU/L) 0/6 5.3 (1.2e7.0) 3/4 12.7 (2.9e14.5) 0.09
Testosterone (nmol/L) 0/6 5.3 (0.2e14.6) 0/3 9.8 (2.6e13.6) 0.7

Eleven patients had undergone testicular detorsion and orchiopexy, and six orchiectomy.
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detected at the affected side only after 6 h of symptoms,
and in another case a normal testicular volume was
detected after 96 h of symptoms.

Diagnostic work up in acute scrotum is sometimes
demanding. The sensitivity of ultrasound has been shown
to vary from 57% to 100% [12,14]. In the present study, ul-
trasound gave a correct diagnosis in 60% of the investigated
patients; however, 41% of patients were considered to have
testicular torsion because of the clinical picture and did not
undergo ultrasound examination.

In unilateral testicular torsion the contralateral testis is
also in danger. According to experimental studies, contra-
lateral testicular damage most probably results from
ischaemiaereperfusion injury [2]. Apparently, unilateral
torsion decreases also the blood flow in the contralateral
testis. It has been suggested that, after a prolonged period
of torsion, preservation of the testis is especially harmful to
the contralateral testis when compared to orchiectomy of
the affected testis [2]. It has also been suggested that the
alterations to the contralateral testis may be caused by con-
genital dysgenesis, because already at the time of torsion in
up to 88% of patients pathological histological findings have
been described in the contralateral testis [6,15]. On the
other hand, increased apoptosis has been detected in the
contralateral testis following unilateral testicular torsion
[16]. Testicular autoantibodies, with unclear significance,
have also been detected after testicular torsion [6,17]. It
has also been suggested that fertility potential is decreased
after unilateral orchiectomy, for whatever reason [5].

Semen analysis is undoubtedly one of the best methods
to evaluate the long-term consequences of testicular
torsion. FSH measurements have also turned out to be
useful in the determination of fertility potential [8]. Serum
FSH has a negative relation to the testicular volume and to
the amount of spermatozoa [18]. Serum inhibin B determi-
nation is an excellent marker of spermatogenesis [7,19,20];
it has a negative relationship to serum FSH and positive re-
lationship to testicular volume [20,21]. Inhibin B has also
a positive relationship to the amount of germ cells [9]. In
contrast, serum testosterone may remain at a normal level
despite significant testicular damage [20,22].

According to previous studies, fertility has been reduced
in patients with unilateral testicular torsion and normal
semen has been reported in 13e77% [3e6]. Also, in the
present study, six out of 17 patients (35%) had some degree
of testicular dysfunction according to hormonal analyses.
Previously, semen analysis has revealed better results after
testicular preservation than after orchiectomy [23]. Simi-
larly, in the present study, better FSH and inhibin B values
were detected after preservation of both testicles, al-
though some patients with detorsion had a rather long pre-
operative pain history and most patients had a reduced
volume of the preserved testis at follow-up.

Although testicular ischaemia undoubtedly leads to
testicular atrophy, we could not find an association
between the duration of symptoms and the degree of
testicular atrophy. Apparently, in clinical situations, the
onset of symptoms is not necessarily caused by total
blockage of circulation. This was well demonstrated in
one patient who had a fully viable testis despite a 3-day
history of pain and 180 degrees of torsion. The preservation
of some circulation could also be detected in the four (36%)
patients who were incorrectly diagnosed by the preopera-
tive ultrasonography. Similarly, in a recent study, 26% of the
patients were detected to have some intratesticular circu-
lation despite clinical testicular torsion [11]. In testicular
volume measurements the degree of atrophy could not be
determined reliably at the 1-month control postopera-
tively, but required a half-year follow-up. The volume of
the contralateral testis had not reduced in any patients at
follow-up, contraindicating severe contralateral reperfu-
sion injury.

Conclusions

In this retrospective study one third of patients with
testicular torsion were found to have a reduced fertility
potential according to inhibin B and FSH analyses. It seems
that the fertility prognosis is better after testis preserva-
tion than after orchiectomy if the testis is not obviously
necrotic. The onset of symptoms does not necessarily cause
complete ischaemia and sometimes the testis can survive
despite a long history of symptoms.
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