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INTRODUCTION

Testicular torsion is an infrequent event 
characterized by testicular rotation around its 
cord. It causes interruption of blood supply and 
necrosis if treatment is delayed. It can occur at 
any age although it is more common during 
childhood and adolescence, and incidence slowly 
decreases with age. Testicular torsion normal-
ly presents as sudden severe pain followed by 
testicular swelling and reddening of the scrotal 

skin. Other symptoms as abdominal pain, nau-
sea and vomiting may occur. Surgical treatment 
includes orchidopexy or orchidectomy, according 
to testicle viability (1). Even though diagnosis 
and treatment are straightforward in most cases 
of testicular torsion, etiology is still controversial 
(1). The theory of hyperactive cremasteric refl ex, 
which supposedly could be worsened by cold 
weather, has not yet been proved (2). Thirteen 
studies in the literature have evaluated season-
ality of testicular torsion, with a total of 4,659 
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patients evaluated (3-15). Different conclusions 
were drawn from these studies regarding the va-
lidity of the hyperactive cremasteric reflex the-
ory. The aim of the present study was to evalu-
ate the seasonality of testicular torsion in a large 
subset of patients surgically treated from 1992 
to 2010 in Brazil, and additionally to estimate 
the incidence of testicular torsion in this large 
population series.

MATERIALS AND METHODS

	We used the Brazilian Public Health Sys-
tem Information Database (DATASUS) from 1992 
to 2010 as the primary data source for our study 
(16). DATASUS represents the primary effort of 
the federal government to collect data from the 
national health system. This database includes 
information from all public health hospitals 
throughout the country. Using the DATASUS 
public database between 1992 and 2010, hospital 
admissions associated with surgical treatment of 
testicular torsion have been searched. A total of 
21,289 men admitted to public hospitals who un-
derwent surgical treatment of testicular torsion 
were identified.

	Men were divided according to month 
of diagnosis/treatment, year and region of the 
country. Brazil is divided in five main regions: 
South, Southeast, Central-West, Northeast and 
North. These regions have very distinctive climate 

among each other, being the Southern tempera-
tures colder than the Northern. One index city of 
each region was chosen, and average monthly 
temperature between 1992 and 2010 was calcu-
lated for each city based on data collected from 
historical weather data. Demographic data from 
the Brazilian population were obtained from the 
last national census, realized in 2010 (17).

	We described trends in the rate of tes-
ticular torsion and identified relations between 
weather temperature and incidence of testicular 
torsion in Brazil and its distinctive regions from 
1992 to 2010. Statistical analysis was performed 
using SPSS 13.0 (SPSS for Mac OS X, SPSS, Inc., 
Chicago, Illinois). Groups were compared with 
Pearson’s chi-square test and ANOVA. Statistical 
significance was determined at p < 0.05.

RESULTS

From 1992 to 2010 we identified 21,289 
hospital admissions for surgical treatment of 
testicular torsion. Patients were distributed ac-
cording to month and year of incidence and geo-
graphic region of the country - North, Northeast, 
Central-West, South and Southeast regions of 
Brazil (Table-1). These data were also corrected 
according to total population of each region. 
Statistical analysis was performed between re-
gions, and there were similar rates of testicular 
torsion (p = 0.38).

Table 1 - Distribution of men surgically treated for testicular torsion in each region of the country (1992-2010) and its male 
population (2010), Brazil.

 n % of total cases Male Population
(millions)

% of Male Brazilian 
population

p

South 3,340 15.69 13.44 14.38

Southeast 8,565 40.23 39.08 41.83

Central-West 1,368 6.43 6.98 7.47

Northeast 6,606 31.03 25.91 27.74

North 1,410 6.62 8.00 8.57

TOTAL 21,289 100.00 93.41 100.00 0.38
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Figure 1 (A-F). A) Distribution of testicular torsion cases in Brazilian public health system from 1992-2010 according to month 
of the year, average monthly temperature (oC) and geographic regions (A-E); Brazil (F).

Variation between the mean hottest (Feb-
ruary) and mean coldest (July) months in Brazil 
from 1992 to 2010 was 4.38oC (ranged from 20.5oC 
to 24.9oC). Temperature variation was higher in 
the southern vs. northern regions (6.5oC vs. 3.1oC, 
p < 0.0001). There was a significant increment in 
number of testicular torsion operated during cold-
er months (Figure-1F, p = 0.002). When consider-
ing the distinctive geographic regions of Brazil, 
there were significant differences between inci-
dences of testicular torsion in average hottest vs. 
coldest months of the year in both the northern (p 
< 0.001, Pearson = 18.7, OR = 1.1) and southern (p 
< 0.0001, Pearson = 160.3, OR = 1.4) regions, but 
differences were more significant in the South and 
Southeast regions (Figures 1D-E).

	When historical series were evaluated 
according to number of cases per year in each 
geographic region, there was a trend toward re-

duction of incidence of men with testicular tor-
sions operated at the public health system in the 
Southeast region of Brazil (Figure-2).

	To estimate incidence of testicular tor-
sion, we have related our findings to data from 
the last Brazilian census. In 2010, there were 
65,384,893 men in the Brazilian public health 
system.  Average number of testicular torsions 
in Brazil was of 1,120/year (from 1992 to 2010) 
and of 920 in 2010, representing an overall in-
cidence of approximately 1.4 torsions/100,000 
men in 2010.

DISCUSSION

	Intravaginal torsion of the spermatic cord 
is an emergency condition, with risk of irrevers-
ible ischemic injury to testicular function if not 
promptly treated. It is caused by the torsion of 
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missions to surgical treatment of testicular torsion 
during the coldest months of the year in Brazil. 
In the Southeast of Brazil were climatic ampli-
tude was higher and more precise data available, 
this association was even more evident and in the 
coldest months of the year there were significant 
increments in the occurrence of testicular torsion. 
These findings corroborate to hypothesize an asso-
ciation between testicular torsion and cold weath-
er. Previous reports on the seasonality of testicular 
torsion have been conflicting. Shukla et al. were 
the first authors to hypothesize an association be-
tween cold weather and testicular torsion in 1982 
(3). Since than, a total of 9 studies have found a 
positive association between low ambient temper-
ature and testicular torsion (3-11) whereas 4 did 
not (12-15). All studies that found a positive as-
sociation were conduced in cold regions or regions 
with high temperature amplitude. On the other 
hand, there are four studies that have not observed 
seasonal variation of testicular torsion. In a series 
of 2,876 men, Cost et al. have not observed sea-
sonal variations of testicular torsion (15). However, 
this study included men from all across the United 
States, a country with very different weather con-
ditions, without distinctions according to regions’ 
temperature (15). Williams et al. did not find a sta-
tistically significant association but a clear trend 
towards seasonality was reported by the authors 
(14). Preshaw found similar rates of testicular tor-
sion throughout the year among 272 men evalu-

the spermatic cord within the space of the tunica 
vaginalis. It may result from the lack of normal 
fixation of an appropriate portion of the testis and 
epididymis to the fascial and muscular layers that 
surround the cord within the scrotum. The free 
space between visceral and parietal layers of the 
tunica vaginalis can extend proximally up to the 
cord for a variable distance. When it extends to 
the spermatic cord, an abnormality denominated 
“bell-clapper deformity” is characterized, lead-
ing to an over-mobility of the testis that hangs 
freely within the tunical space (1,18,19). However, 
the presence of bell-clapper abnormality is only 
a predisposing factor to testicular torsion, since 
not all men with such deformity develop testicu-
lar torsion (19). Other risk factors associated with 
testicular torsion include trauma, exercise and hy-
peractive cremasteric reflex.

	The association between cold weather and 
cremasteric reflex is well established in vitro and 
the theory of hyperactive cremasteric reflex in 
the setting of cold weather is postulated as an-
other predisposing factor to testicular torsion (2). 
There are thirteen studies in the medical literature 
evaluating this issue, with distinctive conclusions 
(Table-2) (3-15). To test the hypothesis of associa-
tion between cold weather and testicular torsion, 
we have evaluated this large series of men with 
testicular torsion.

	Our study has some important findings. 
First, there was a clear increment in hospital ad-

Figure 2 - Historic series of testicular torsion in the public health system in Brazil, 1992-2010 (geographic regions).
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Table 2 - Studies evaluating the association between seasonality and testicular torsion (3-15).

Author Year n Country
Statistic association with 

seasonality?
Total n: 
4,659

Shukla et al. (3) 1982 46 Ireland yes

Mabogunje (4) 1986 131 Nigeria yes

Anderson and Williamson (5) 1988 624 England yes

Hoshino et al. (6) 1993 39 Japan yes

Ugwu et al. (7) 2003 57 Nigeria yes

Al-Hunayan et al. (8) 2004 75 Kuwait yes

Srinivasan et al. (9) 2007 58 USA yes

Lyronis et al. (10) 2009 39 Greece yes

Molokwu et al. (11) 2011 173 Scotland yes

TOTAL 1,242

Driscoll et al. (12) 1983 134 Scotland No

Preshaw (13) 1984 272 Canada No

Williams et al. (14) 2003 135 USA No

Cost et al. (15) 2011 2,876 USA No

TOTAL 3,417

ated (13). Interestingly, this study was conduced 
in Calgary, Canada, where there is a cold and dry 
weather, but there is a long cold season, greater 
extremes of daily temperature and little climatic 
amplitude throughout the year.

	Previous authors have raised the rel-
evance of indoor/outdoor temperature, reporting 
that nearly 55% of testicular torsions occurred 
indoors (12). In this scenario, in places with 
extreme weather conditions where indoor/out-
door temperatures tend to differ more, it might 
be difficult to evaluate the association between 
testicular torsion and climatic conditions. In Bra-
zil, particularly in the Southeast region, climatic 
conditions vary, but temperatures are normally 
agreeable. In this setting, heaters are not com-
monly available, and during winter indoor and 
outdoor temperatures are more similar to each 
other. Further studies evaluating a large number 
of cases in a smaller region, with more constant 
climatic variations might bring more information 

about this issue. It seems that not only tempera-
ture, but also other climatic factors as humidity 
might also play an important role (4).

	We could estimate the incidence of tes-
ticular torsion in a large population series. From 
1992 to 2010, annual incidences ranged from 896 
to 1715 cases (mean ± standard deviation = 1120 
± 232 cases/year). Incidence in Brazil during 2010 
could be estimated of 1.4 torsions/100.000 men. 
This incidence is lower than estimated for colder 
countries of 27-48 torsions/100.000 men (5,20) and 
even in hotter middle-east countries, with incidence 
of 7.9 torsions/100.000 men estimated (8). We are 
not sure about the factors associated with these re-
markable low rates of testicular torsion in Brazil. 
Possible explanations could be the underreporting 
of cases, demographic characteristics or possibly the 
hot weather. Maybe colder countries have higher in-
cidences of testicular torsion (5,20).

There was also a trend toward reduction in 
the number of annual cases in the Southeast re-
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gion of Brazil when comparing the number of an-
nual cases in the last decades. However this data 
might be biased as Brazil has been experiencing 
remarkable development in the last decades, lead-
ing to an increase in access to private health sys-
tem (17). The same bias can be related to the ob-
servation of a difference of the annual incidence 
of testicular torsion in each region of the country 
corrected by its population (Table-1). Economic 
and social characteristics of the population within 
the five regions of Brazil are very distinctive, and 
access to private health services vary. Therefore, 
no further conclusions can be withdrawn from 
these data.

Our study has several limitations. DATA-
SUS registries do not provide clinical informa-
tion, limiting further analysis. In addition maybe 
some patients treated surgically with an initial 
diagnosis of testicular torsion could have other 
conditions and some information might be incor-
rect, since we could not exclude: 1-) men who un-
derwent surgery and intraoperative diagnosis was 
other than testicular torsion; 2-) men discharged 
with scrotal pain and with a missed diagnosis 
of testicular torsion. However, we believe that; 
1-) These false positive and false negative cases 
might compensate each other; 2-) Since we are 
mainly evaluating seasonal variations, these pos-
sible biases might not vary according to weather 
conditions. However these biases could impair 
our incidence calculi. Nevertheless, as testicular 
torsion incidence had not been previously esti-
mated in any tropical country, we believe that, 
even though not perfect, our data are very im-
portant.

Furthermore, only public health system 
data can be assessed, and this information evalu-
ates only 70% of the Brazilian population. Be-
sides, only average temperatures of a determined 
month during the study period were considered, 
and not the exact temperatures in the moments 
that each torsion occurred. However, to the best 
of our knowledge this is the larger epidemiolog-
ic study about testicular torsion, and we believe 
these findings can help to explain factors associ-
ated with testicular torsion.

CONCLUSIONS

	In conclusion, testicular torsion occurred 
at an annual incidence of 1.4:100,000 men in 
Brazil in 2010. Seasonal variations do occur, with 
a significant increase in incident cases during 
colder months. Our findings support the theory 
of etiological role of cold weather in intravaginal 
torsion of testis. Maybe strategies to prevent these 
events can be thought in a near future based on 
these findings.
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Editorial Comment

	Given the limited and relatively contem-
porary literature on the issue, although with im-
portant limitations (once well recognized), the 
study of Korkes et al. is an important epidemio-
logical study regarding the suspicion of testicular 
torsion related to weather conditions based on 
DATASUS and IBGE, including the databases re-
strictions. The rational was previously proposed 
in the literature since 1982 (1) and observed for 
the first time in 1986 in a tropical country (2).

	While the authors present the largest 
study in the literature, there is no demographic 
data about studied patients and neither diagnosis 
confirmation. In studies of acute scrotum where 
surgical exploration of the testes was performed 
without a preoperative ultrasound evaluation, 
true testicular torsion was found in only 33% of 
cases (3). Among the countless potential biases 

intrinsic to the study design, it can be the case of 
analyzed events considering the Brazilian public 
health system limited circumstances.

	The practice of medicine contains count-
less examples of elegant medical theories that 
contradict the best available evidence; to increase 
the critical reasoning abilities of readers of the 
urological literature and to raise the level of evi-
dence are fundamental tasks (4).

	Future well-controlled and prospectively 
designed studies are warranted to confirm the 
hypothesis originally proposed by Shukla et al. 
in 1982 (1) and to expand the knowledge on the 
issue, recognizing and balancing important po-
tentially confounding effects, including other cli-
matic factors as humidity, indoor/outdoor ambi-
ence as well as detailed factors related to patients 
as cultural and surgical practices.
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