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Introduction
Testicular torsion is one of the most common emergencies 

encountered by pediatric urologists, accounting for 25% to 35% of 
acute pediatric scrotal diseases [1]. This process involves mechanical 
twisting of the spermatic cord with subsequent loss of blood supply to 
the affected testis [2]. The condition usually starts with occlusion of the 
venous outflow and proceeds to equalization of the venous and arterial 
pressures to end with a complete shutdown of the arterial inflow. The 
end result of testicular torsion is directly related to the duration of the 
torsion and the degree of the spermatic cord rotation [3]. Axial rotation 
of the spermatic cord can range from 180 to 1080 degrees [4].

It is well known that any delay in treatment of this disease may 
lead to complete loss of the affected testis. Testicular torsion should 
be treated within six hours of the onset of pain and it has been shown 
before that the salvage rate decreases to 36% when the cases were 
operated between 12 and 24 hours and declines to 22% after 24 hours 
[5]. During surgical exploration, the spermatic cord is de-twisted and 
hot packs are applied to improve the blood supply to the testis. If the 
color of the testis improves after these maneuvers, it is preserved and 
fixed to the scrotum. On the other hand, if the testis does not recover 
and remains black, orchiectomy will be the only solution. However, in 
some cases, the color of the testis is equivocal and this usually makes 
the operative decision more difficult [6].

This project investigates the use of intraoperative scrotal Doppler 
ultrasound (SDU) to help the surgeon in decision making for cases of 
testicular torsion that appear equivocal during surgical exploration.

Methods
This prospective trial was carried out at Tanta University Hospital 

between May 2009 and February 2014 after approval of our institutional 
review board. Patients with testicular torsion were enrolled after an 
informed consent. Pre-operative SDU was routinely done in our 
hospital to confirm absence of testicular blood flow before surgical 
intervention. Cases of perinatal torsion was excluded.

Surgical exploration was performed as soon as possible by the 
available one of three senior urologists (MA, OM or KH). During 
the procedure, detorsion was done and hot packs were applied for 30 
minutes. If the testis was unquestionably black and its color did not 
improve after these maneuvers orchiectomy was carried out. If the 
testicular appearance improved with obviously good color, the gonad 
was preserved. However, if testicular color was equivocal and it was 
difficult to make a sharp decision, intraoperative SDU was obtained 
to have an idea about the blood supply of the affected testis (Figure 1). 
This is because flow signals are expected to be better detected intra-
operatively than pre-operatively as a higher frequency Doppler device 
with higher sensitivity to minimal flow can be applied intraoperatively.

The radiological study was performed by the available senior 
radiographer and we used VTI intraoperative Doppler system (20 
MHz); an objective tool to identify the arteries. After detorsion, careful 
screening of the cord at and distal to the site of torsion is done and 
if any intratesticular blood flow was detected in the affected testis, it 
would be salvaged otherwise orchiectomy was performed. However, 
in all cases when the decision of orchiectomy was taken (based on 
either the gross picture or intraoperative SDU), we incised the tunica 
albuginea to confirm the absence of blood flow before embarking on 
testicular removal. On the other hand, when the testis was preserved, 
testicular fixation was carried out with fine non-absorbable sutures in 
three points and the contralateral testis was also fixed in all cases to 
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prevent future torsion. At the end of the operation, all of the removed 
testes were sent for histo pathological examination.

Patients with preserved testis came for follow up at three and six 
months postoperatively. At the first visit, the patients were subjected 
only to clinical evaluation. At the six months visit, all patients were 
evaluated by SDU to assess testicular size and testicular blood flow. 
Testicular salvage was defined as testicular volume ≥ 50% of the 
preoperative size [7,8].

Data were collected and analyzed by the computer software SPSS v 
17 for Windows® (Chicago, Illinois(.

Results
Eighty-five cases were initially enrolled in this study but three 

were excluded as they were lost to follow up. Patient demographics are 
shown in Table 1. Mean patient age was 14.88 years (range 8-21). The 
interval between the onset of testicular pain and surgical intervention 
ranged between 5 and 56 hours with a mean 29.01 hours. On scrotal 
exploration, the degree of torsion was found to range from180 to 720 
degrees with a mean of 304.02 degrees. In all cases complete detorsion 
was achieved and hot packs were applied for 30 minutes. Thereafter, 
the affected testis was revaluated and it was categorized into one of the 
following categories:

Category A: The affected testis showed an obviously good color. 
Twenty-five cases (30.49%) fell into this category and it was easy to 
make a sharp decision of testicular preservation for them.

Category B: These patients (29 cases, 35.37%) had black gangrenous 
testes that did not show any evidence of recovery and the incision of the 
tunica albuginea in these cases confirmed lack of perfusion. Therefore, 
there was no hesitation to remove these testes.

Category C: In these patients (28 cases, 34.15%) it was difficult to 
make a sharp decision (equivocal cases) and intraoperative SDU was 
offered for them. This investigation demonstrated that 18 patients 
(64.3%) had some arterial intratesticular flow. Therefore, orchiopexy 
was justified and orchiectomy was avoided. On the other hand, the 
remaining 10 patients (35.7%) showed no blood flow in the affected 
testis and the incision of tunica albuginea revealed no perfusion. 
Therefore, we decided to do orchiectomy for these cases.

Follow up
The histopathological examination of all removed testes (category 

B and non-viable part of category C) showed no evidence of any 
viable tissues. On the other hand, in the early post-operative period, 
all patients showed smooth recovery and none of them experienced 
orchitis or testicular abscess formation after testicular preservation. 
At the six months visit, SDU showed that two cases of the 25 patients 
(8%) who had subjectively viable testes (category A) were found to have 
atrophic testes. The follow up SDU also revealed that, 5 testes of the 
18 equivocal cases (27.78%) that underwent orchiopexy (viable part of 
category C) became atrophic. The other 13 testes (72.22%) in this group 
were found to be within the normal size. 

Discussion
Testicular torsion is a true urological emergency that may lead to 

loss of the affected testis if not diagnosed and treated quickly [9]. To 
the best of our knowledge; this is the first study evaluating the use of 
intraoperative SDU in these cases. The aim of this project was to help 
clinicians in intraoperative decision making in equivocal cases. The intra 
operative use of Doppler ultrasound is not new in the field of urology. 
This technology has been extensively applied in endoscopic and open 
renal surgery [10-13]. Additionally, it has been of help in laparoscopic 
and microsurgical varicocelectomy and during management of non-
palpable testicular masses [14-15].

In this project, cases with perinatal torsion were excluded because 
of variability in factors affecting the presentation and salvage rate of 
this type of torsion and the studied one. Meanwhile, perinatal torsion 
almost always results in loss of the involved testis (salvage rate <5%) 
[16]. On the other hand, we used intraoperative SDU only in equivocal 
cases because the decision in other cases was easily achieved and it 
could be effortlessly justified. Nevertheless, it is worthwhile to mention 
that if we had used intraoperative SDU in all cases it would have been 
more informative and should be considered in another project. 

There are several factors affecting salvage rate of the torsed testis 
such as the direction and degree of rotation as well as the duration 
between the onset of pain and intervention. These factors have been 
extensively demonstrated in literature [8,17]. However, in this trial, we 
were not concerned with studying these variables, but we focused on 
investigating the value of the use of intraoperative SDU in the included 
cases. Consequently, the comprehensive analysis of these factors did 
not constitute a major part of our results. Nevertheless, the relation 
between these factors and the results of intraoperative SDU can be an 
interesting subject for future researches.

When the surgeon cannot make a sharp decision about the viability 
of the testis intraoperatively, some authors advocate salvage of such 
testis to allow the patient to get the benefits of at least some of its 
endocrinal function. However, the completely ischemic testis is liable 
to complications such as atrophy, infection and abscess formation [18]. 
In the current study, some of the equivocal cases were preserved and 
only 27.78% of them developed testicular atrophy. Moreover, 2/25 
cases (8%) of the grossly viable testes showed some atrophy at the six-
month visits. The same observation was also demonstrated by Anetta 
et al. who reported testicular atrophy in 12% of orchiopexy cases [19]. 
Similarly, Visser et al. in their meta-analysis showed late testicular 

Range Mean ± SD
Age (years) 8-21 14.88 ± 4.46

Time elapse from onset of symptoms to surgical 
intervention (hours) 5-56 29.01 ± 11.84

Degree of torsion 180-720 304.02 ± 167.28

Table 1: Patient characteristics (n=82).

Figure 1: The use of intraoperative SDU in testicular torsion cases
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atrophy in about 40% patients who presented between 12-24 hours 
of the onset of pain [20]. This late testicular atrophy can be explained 
by the ischemia/reperfusion injury that leads to accumulation of the 
reactive oxygen species [20]. Nevertheless, more studies are needed to 
find out if this complication is predictable or not.

On the other hand, all of the removed testes were proved to be 
completely non-viable on histopathological examination. These results 
clearly indicate that the surgeon should not hesitate to remove the 
testis when the intraoperative SDU shows no intra-testicular blood 
flow because there are no false results in this regard. Lastly, at the end 
of this study we can argue that without the use of intraoperative SDU, 
if all of the equivocal testes were removed, 13/28 testes (46.4%) that 
ultimately appeared viable after six months would have been removed. 
On the contrary, if all of them were preserved, 15/28 non-viable testes 
(53.6%) would have been kept in and they might be more liable to 
complications. 

The main limitation of this study is that the criteria of equivocal 
testis are subjective and depend mainly on the experience of the 
surgeon himself. However, with the use of intraoperative SDU, these 
subjective criteria will be changed to objective ones to help the operator 
in his decision making. This advantage should not be underestimated 
because most of testicular torsion cases are presented at time when a 
second opinion is usually not available. Other limitations of the current 
project are the small number of patients subjected to intraoperative 
SDU and the relatively short period of follow up. 

In conclusion, the use of intraoperative SDU can help the surgeon 
in his decision making during management of equivocal cases of 
testicular torsion.
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