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Purpose: To evaluate short-term testicular outcome after torsion in children.
Methods: Fifty-four children and adolescentswere evaluated after 6months of the operation for testicular torsion.
Testicular volume was measured and circulating Inhibin B, FSH, LH and testosterone levels were checked.
Results:Delay from the onset of symptoms to surgerywas shorter in the orchidopexy group (n=47), than in the
orchiectomy group (n= 7, p = 0.001). In the orchidopexy group, the median volume of the affected testis was
83% (IQR 43–104) of the contralateral testis (p = 0.002). The plasma hormone levels in orchidopexy and orchi-
ectomy groups were: 148 ng/l (IQR 108–208) vs. 129 ng/l (IQR, 123–138, p = 0.269) for Inhibin B; 4.5 IU/L
(IQR2.6–6.9) vs. 11.7 IU/L (IQR 4.3–12.8, p = 0.037) for FSH; 2.9 IU/L (IQR 1.3–3.7) vs. 4.8 (IQR 3.0–5.6, p =
0.066) for LH; and 13.6 nM (IQR 6.5–18.0) vs. 14.5 nM (IQR 6.7–15.9, p= 0.834) for testosterone. The association
between FSH, LH as well as testosterone levels wasmost clear with the volume of the contralateral testis (Rho=
0.574, p b 0.001, Rho = 0.621, p = 0.001 and Rho 0.718, p b 0.001 respectively).

Conclusions: Testicular function is mainly dependent on the volume of contralateral testicle after testicular tor-
sion. However, testis preserving surgery tends to maintain better function than orchiectomy.
Type of study: Retrospective review.
Level of evidence: III

© 2019 Elsevier Inc. All rights reserved.
Testicular torsion can lead to testicular damage and even to com-
plete necrosis of the testis. Fortunately, testicular torsion is a rare
event with an annual incidence of 4.5/ 100,000 in males aged
1–25 years [1,2]. The effect of unilateral torsion on total testicular
function is apparently rather small, but, in some cases, the function
may be compromised [3–5]. The suggested reasons have been
ischemia–reperfusion injury and testicular dysplasia as well as loss of
testicular cells [4,6–8].

Some studies have suggested that preserving surgery of the affected
testis may be even more harmful to the contralateral testis than
orchiectomy [7]. Consequently, the threshold to do orchiectomy may
wary between the different centers. In our previous pilot study with
children and adolescents, there was a tendency towards better
testicular function, if the twisted testis was preserved [8]. Accordingly
we have selected the line to avoid orchiectomy unless the twisted testis
is clearly necrotic.

In this study, we expanded our original pilot study, in an attempt to
evaluate whether an active approach to preserve the twisted testis
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appears justified [8]. Testicular function was evaluated with hormonal
measurements primarily reflecting the function of seminiferous
epithelium (FSH and Inhibin B) or testosterone production (LH and
testosterone), and testicular size was measured with ultrasound.

1. Material and methods

Fifty-four patients operated between 2000 and 2018 for testicular
torsion and followed in the division of pediatric urology were evaluated
after the institutional Ethics Committee had approved the study based
on a retrospective chart review. Testicular volume and serum Inhibin
B, FSH, LH and testosterone levels were measured six months (range
5–18) after the surgery. Five patients who fulfilled the criteria were in-
cluded from our previous study [8]. After that, 49 consecutive patients
were included. However, 14 patients were excluded because of
insufficient follow-up investigations (testicular volume
measurements and InhibinB as well as FSH values missing or too
short follow-up time, n = 11) or because the patient had moved to
other district (n = 3).

The age of the patient, the duration of symptoms and the type of the
operation were recorded. Twisted testicle was removed if the black
color did not change after untwisting and no fresh bleeding
appeared after small incision to testicle. Testicular volume was
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Table 1
Serum hormone levels half a year after testicular torsion.

Orchidopexy (n = 47) Orchiectomy (n = 7) p-value

n value n value

Inhibin B (ng/L) 44 148 (IQR 108–208) 6 129 (IQR 123–138) 0.269
FSH (IU/L) 44 4.5 (IQR 2.6–6.9) 7 11.7 (IQR 4.3–12.8) 0.037
LH (IU/L) 41 2.9 (IQR 1.3–3.7) 5 4.8 (IQR 3.0–5.6) 0.066
Testosterone
(nmol/l)

44 13.6 (IQR 6.5–18.0) 6 14.5 (IQR 6.7–15.9) 0.834
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measured in 47 patients with ultrasound and in four patients with a
ruler applying ellipsoid formula (a×b×c×0.52). Serum Inhibin B, FSH,
LH and testosterone values weremeasured in 50, 51, 46 and 50 patients
respectively. Normal laboratory values for FSH and LH were for age
group 2–5 years, 0.2–1.4 IU/l and 0–0.5 IU/l; age group 6–10 years,
0.2–1.4 IU/l and 0–0.5 IU/l; and age group 11–20 years, 0.2–8 IU/l and
0.5–5.3 IU/l respectively. For testosterone, normal values were
0.1–1.1 nmol/l for pre pubertal, 0.4–2 nmol/l in Tanner stage 2–3 and
10–23 nmol/l for adult males.

1.1. Statistical analysis

The association between testicular volume and the delay of surgery
from theonset of symptomsaswell as associationwith hormonal values
was evaluated with Spearman rank correlation. The differences of vol-
umes between twisted and contralateral testis were evaluated with
Wilcoxon signed rank test. Categorical values were compared with
Fisher's exact test. Continuous variables are expressed as medians and
interquartile ranges (IQR) or ranges. For the analyses Statview® 5.0.1,
SAS Institute Inc. was used. P-value b0.05 was considered significant.

2. Results

2.1. Testicular volume

Testicular torsion occurred on the left side in 28 of 54 cases (52%)
and it was operated at the median age of 14 years (IQR 12.8–14.5,
range 1.8–16.3, p = 0.817 between orchidopexy (n= 46) and orchiec-
tomy (n = 7) groups). Delay from the onset of symptoms to surgery
was 6 h (IQR 4–13) in the orchidopexy group, and 48 h (IQR 30–72)
in the orchiectomy group (p = 0.001). In the orchidopexy group, the
median volume of the twisted testis was 83% (IQR 43–104) of the con-
tralateral testis at follow-up (p = 0.002), and the time in the delay of
the operation and the degree of relative volume reduction were associ-
ated (Rho−0.676, p b 0.001, Fig. 1)). Infive cases, the preserved twisted
testis became atrophic (volume less than 20% of the contralateral tes-
tes). In those cases, the delay of surgery was in median 72 h (range
20–168).

2.2. Hormonal values

Serum FSH values were lower in patients after testis preserving
surgery than after orchiectomy (Table 1). In LH values, there was a
similar but nonsignificant tendency. Age-specific FSH values were alto-
gether abnormal in 4/7 patients in the orchiectomy group and in 5/45
patients in the orchidopexy group (p = 0.013).

Serum FSH, LH and testosterone levels associated with total
testicular volume (p = 0.026, 0.001 and b 0.001 respectively) and
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Fig. 1. Time from the onset of symptoms to surgery and the volume of twisted testicle in
relation to contralateral testicle after half a year. * The relative volume of twisted testis
was 0.02 in one patient with 168 h delay in surgery.

Please cite this article as: S. Taskinen, E.Mäkelä and T. Raivio, Effect of Pedia
of Pediatric Surgery, https://doi.org/10.1016/j.jpedsurg.2019.10.023
especially with the volume of the contralateral testis (p b 0.001 for
all) in the patientswhohad undergone testicular preserving surgery
(Table 2). Testosterone and LH levels associated alsowith the volume
of the twisted testis (p=0.009 and0.001 respectively). In thepatients
with testicular sparing surgery, the degree of relative shrinking in
affected testis was not associated with serum Inhibin B, FSH, LH or
testosterone values (p N 0.2 for all). The result suggests that Sertoli
cell function is mainly dependent on the volume of contralateral testis,
but apparently, the twisted testis has some influence on testosterone
production.
3. Discussion

In this study, testicular size and functionwere investigated about six
months after surgery for testicular torsion. The time from the onset of
symptoms to surgery was longer in the patients who underwent orchi-
ectomy comparedwith the patients having testicular sparing surgery. In
addition, the time between the onset of symptoms and surgery and the
relative atrophy rate of the twisted testis to the contralateral testis were
associated in the testicular-preserving surgery group. Sertoli cell func-
tion according to serum FSH levels was mainly associated with the
volume of contralateral testis. However, the function was somewhat
better in the patients with testicular-preserving surgery. Also, testoster-
one production associated strongly with the volume of contralateral
testis. However, there was also a significant association between the
relative volume of the twisted testis and Leydig cell function. We
could not find any evidence for harmful effect as a result of damaged
testis left in place after detorsion and orchidopexy.

In our study, the rate of severe testicular damage was 12/54 (22%)
when calculating together orchiectomy cases and cases with later atro-
phy of the affected testis. In previous studies, testicular torsion leads
usually to orchiectomy or testicular atrophy in 30–67% of cases
[1,9–11]. In a recent study, all the twisted testicles were spared and 11
out of 30 testicles underwent at least 80% volume loss during the me-
dian follow-up of 111 days [10]. Duration of symptoms before the sur-
gery has been one of the most important factors dictating the fate of
the testis in our and in previous studies [10,12]. Symptomhistory longer
than 6 h prior to surgery can lead to some degree of volume reduction,
but after 24 h, the twisted testis rarely survives [10,12]. Although a delay
in the treatment from the onset of symptoms usually leads to loss of the
Table 2
Spearman correlation between testicular volumes and serum hormonal levels in patients
with testicular preserving surgery half year after testicular torsion.

Volume of
contralateral
testis

Volume of
twisted testis

Total testicular
volume

Rho p-value Rho p-value Rho p-value

Inhibin B 0.207 0.185 0.244 0.118 0.291 0.063
FSH 0.574 b0.001 0.329 0.293 0.348 0.026
LH 0.621 b0.001 0.427 0.009 0.532 0.001
Testosterone 0.718 b0.001 0.502 0.001 0.658 b0.001
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testicle, it does not mean that the patients with long-lasting symptoms
are not in the need of urgent treatment. In our study, one testis main-
tained normal volume despite of symptoms lasting for 96 h. Apparently,
in clinical situations, testicular twisting does not necessarily lead to im-
mediate loss of circulation, andat least the caseswith suddenprogres-
sion of symptoms must be considered for urgent treatment.

In this study, 9/52 patients (17%) had abnormal FSH values and the
risk was increased in those who had undergone orchiectomy. FSH and
Inhibin B measurements have turned out to be useful in the determina-
tion of the fertility potential [13–17]. In this study, FSH, LH and testos-
terone values associated best with the volume of the contralateral
testis. Some association existed also between the volumeof affected tes-
tis and LH as well as testosterone values. Similarly in the study evaluat-
ing hormonal profiles in monorchid boys, the Sertoli cell function was
worse in the patients than in the controls with two testicles [18]. How-
ever, in that study there was no apparent difference in the function of
Leydig cells. In experimental models, the twisted testis has been ob-
served to lose germ cell population more often than Sertoli and Leydig
cells [19]. In our study, atrophied testis was not causing negative impact
on testicular function according to reproductive hormonal values. In
previous studies with semen analyses, the results have been contradic-
tory showing decreased or normal sperm counts after unilateral torsion
[4,20]. In the study of Romeo et al., serum Inhibin B levels were reduced
in the patients who had testicular torsion on average 5 years earlier
compared to controls [21]. In that study, no differencewas observed be-
tween those who had undergone testis preserving surgery or orchiec-
tomy. However, in the Chinese study, all 86 patients had normal FSH
levels at follow-up both in orchiectomy and orchidopexy groups [22].
In the study by Anderson et al. the, the sperm quality of 16 patients
was better in orchiopexy than in orchiectomy group [23]. However, in
the study by Arap, the sperm count and presence of antisperm anti-
bodies of 24 patients were similar in both groups but the motility was
better in in the orchiectomy group [20].

Our study has limitations. Therewas some variation in the follow-up
times although theywere scheduled to be 6months afterwards. In some
cases, not all the scheduled investigations were realized. However, the
follow-up appointment was at least five months after surgery, and in
our clinical experience, it is a sufficient time for the development of tes-
ticular atrophy. Therewas variation in patients' ages, and unfortunately,
the pubertal status was not recorded. However, we used age-specific
reference values and the volumes of the twisted testes were compared
with the contralateral ones in the same patients. The orchiectomy rate
in our study was small for comparisons, but, on the other hand,
orchiopexy results were in the favor for testicular salvage.
4. Conclusions

In this study,we found out that the larger the total testicular volume,
the better the testicular function appeared to be after testicular torsion.
Sertoli cell function appeared mainly dependent on the volume of the
contralateral testis, and it seems that, in doubtful cases, it may be better
to preserve the affected testis than to remove it.
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