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Abstract 

Background: The number of unnecessary surgical scrotal explorations at suspected testicular 

torsion are unusually high at Örebro University Hospital (USÖ).  

Objective: The objective with this study was to do a systematic literature review of different 

clinical scoring systems that can sort out patients at lower risk for testicular torsion, and those 

at higher risk. Question at issue: Can a scoring system reduce unnecessary scrotal 

explorations? 

Method: A systematic literature search was performed in PubMed. The search was done 

using free text searches only. Inclusion and exclusion criteria narrowed the search. The 

remaining studies then went through a selection process in two steps. The quality of the 

included articles was also reviewed. 

Results: 140 abstracts were read, 44 full-text articles where assessed for eligibility and 7 

articles were finally included. 3 of the articles validated the TWIST scoring system with 

varying results in specificity and PPV. 4 other scoring systems were validated in the other 

articles, also with varying results. In all except one study the scoring system had 100% 

sensitivity and NPV, for a certain cut-off value. None of the scoring systems had 100% 

specificity and PPV for the given cut-off value. 

Conclusions: No scoring system can predict testicular torsion in patients with acute scrotum 

with 100% specificity and 100% PPV. However, introduction of a scoring system at USÖ 

would probably reduce the number of unnecessary scrotal explorations. 
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Abbreviations 

TT – Testicular torsion 

DUS – Doppler ultrasound 

US – Ultrasound 

ED – Emergency department 

PPV – Positive predictive value 

NPV – Negative predictive value  

TWIST – Testicular Workup for Ischemia and Suspected Torsion 
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Introduction 

TT is a condition where the spermatic cord of the testicle has been twisted. This compromises 

the blood flow to the testicle by obstructing the venous return. The condition is an urological 

emergency and can lead to irreversible damage and even loss of the testicle if not treated [1]. 

There are two types of torsion: extravaginal torsion were the entire cord, including the 

processus vaginalis is twisted, and intravaginal torsion were the testicle is twisted within the 

tunica vaginalis [2]. 

 

Etiology and epidemiology 

TT has a peak incidence in boys 13-16 years [3]. The incidence of TT is 3.8/100000 males 

aged 18 and younger [4]. There is a correlation between cold weather and TT. It is attributed 

to contraction of the dartos muscle by direct stimulation or by local reflexes [5,6] In about 

10% of the cases, there is a family history of torsion, suggesting family history as a risk factor 

[7]. Anatomical abnormalities, for example the bell-clapper deformity where there is an 

abnormal fixation of the tunica vaginalis to the testicle, are also risk factors [2].  

 

Symptoms 

Common symptoms at TT are scrotal pain and tenderness, abdominal pain, nausea and 

vomiting. Clinical manifestations include hard testicle on palpation, horizontal lie of the 

testicle, scrotal erythema, scrotal edema and negative cremaster reflex [3]. 

 

Differential Diagnosis 

TT is one of the etiologies of acute scrotum. Acute scrotum means acute scrotal pain [8] and 

accounts for approximately 0.5% of the visits at the emergency department [9]. Etiologies of 

acute scrotum include epididymo-orchiditis, Henoch-Schönlein purpura, hydrocele, torsion of 

appendix testis, TT, trauma and tumor [3,10,11]. In several studies, torsion of appendix testis 

is the most common differential diagnosis [3,12]. Appendix testis is an embryonic remnant of 

the müllerian tube, and is located cranially on the testes [13]. When torqued, it can cause 

symptoms like TT [2]. 
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Physical examination 

Suspicion of TT must always lead to scrotal surgical exploration without delay. The chance of 

saving the twisted testicle decreases rapidly after 6 hours of symptoms [3]. Useful methods 

for examination include testing the cremasteric reflex and Prehn’s sign. The cremasteric reflex 

is elicited by stroking the skin on the superior medial aspect of the thigh. The response is 

elevation of the ipsilateral testicle by contraction of the cremasteric muscles [14]. Negative 

cremasteric reflex is seen in most cases of TT, but can also be seen in other conditions [3]. 

Prehn’s sign is examined by elevation of the scrotum. Scrotum in high position reduces the 

pain at epididymitis, but not at TT. However, Prehn’s sign is not specific enough to 

distinguish TT from the other conditions [15]. 

 

Horizontal lie of the testicle is found by scrotal palpation. It can only be done when the 

patient is in standing position. The finding is a strong indicator of TT, but not all patients with 

torsion will have it [3,16]. 

 

Imaging 

If the anamnesis and clinical findings indicates TT and the onset of symptoms is shorter than 

6-8 hours, surgical exploration should be done immediately without imaging or regardless of 

imaging findings. All imaging techniques have a false-negative rate; therefore, they are 

secondary to patient history and examination findings [2].  

 

The most common imaging technique used is DUS [2]. It has a high sensitivity of 88.9%, 

specificity of 98.8% and a 1% false negative rate [17]. DUS evaluates the blood perfusion of 

the testicles. Absent blood flow in DUS is an indication for surgical exploration [18].  

 

Another imaging technique is scintigraphy. A radioactive isotope is injected intravenously, 

followed by blood flow images of scrotum. This technique can differentiate epididymitis from 

TT. However, it takes precious time and is potentially hazardous due to radiation, which 

makes US the most used technique [2]. 
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Treatment 

In case of delayed surgery, or if there have been symptoms for more than 6 hours, manual 

detorsion can be made. The patient must be in standing position for the procedure. The testicle 

is held between thumb and forefinger and rotated 180 degrees. This procedure may have to be 

repeated more than once, since the testicle can rotate up to 720 degrees [19]. Most torqued 

testicles are rotated medially [20], thus the manual detorsion should be done clockwise for the 

left testicle and counterclockwise for the right testicle. Pain alleviation may be the result, but 

surgical exploration is still necessary to assess the viability of the testicle [21]. 

 

Scrotal exploration can be made with a transversal scrotal cut. The cut can also be made in the 

raphe which will give access to both testes through the same cut. The testis is detorqued, and 

the degree of the twist is documented. Viability assessment of the testis is done, usually by 

looking at its color and consistency. After detorquation of the testis, it wrapped in warm saline 

gauze and given 10-15 minutes for recovery, before decision about orchiectomy is taken [21]. 

Orchidopexy is usually performed on the contralateral testicle with non-resorbable sutures. 

The same is done on the detorqued testicle if it is not removed. 

 

Scrotal explorations at the University Hospital of Örebro 

In an unpublished retrospective study conducted at the University Hospital of Örebro (USÖ), 

a medical record review was done of all acute surgical explorations of scrotum between 2011-

01-01 till 2015-12-31. Information about patient history, symptoms, clinical findings, 

examinations, earlier surgeries in the area were collected. In this study 140 patients were 

surgically explored for suspected TT. The mean age of those were 14 years (range 1-54), 

which is similar to other studies [3]. However, in 99% of the cases there were no 

documentation about Prehn’s sign, and in 86% no documentation about the cremasteric reflex. 

US was only used in 8% of the patients, of which two had positive signs of torsion. Out of 

140 patients operated on, only 8 (5.8%) had TT. This number is very low in comparison with 

similar studies [3,8]. 15% of the patients got post-operative complications, such as bleeding, 

infection, chronic pain and hydrocele. The conclusion of this study was that many surgical 

explorations were performed to salvage a low number of testicles. The fact that information 

about important examination findings were missing in many medical records, suggests that 

there is a need for more knowledge about TT among assessing physicians at the emergency 

department.  
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Objective 

The objective of this study was to perform a systematic literature review of articles 

evaluating/validating clinical scoring systems at acute scrotum, to sort out the patients with 

TT, and compare their sensitivity, specificity, PPV and NPV. Question at issue: Can a scoring 

system reduce unnecessary scrotal explorations? 

 

Method 

Study design 

A systematic literature review. 

 

Literature search 

The PubMed database was used for article search. To get an overview of the subject, the 

author made some preliminary searches using different combinations of the search words 

“testicular torsion”, “acute scrotum”, “diagnosis”, “evaluation”, “score”, “scoring system” 

and “ultrasound”. After that a series of systematic searches were done with combinations of 

the aforementioned search words, which resulted in 12 searches, outlined in table 1. Several 

articles appeared more than once in the search process, and they are mentioned in parentheses.  

 

Inclusion criteria 

Studies that evaluated/validated clinical scoring systems for prediction of TT were included.  

 

Exclusion criteria 

Review articles, case reports, animal studies, studies about prenatal TT and studies about 

undescended testicles were excluded. Studies older than 20 years, in other languages than 

english or swedish or with no abstract available on PubMed were also excluded. 

 

Selection process 

A filter limiting the search to articles not older than 20 years and not in other languages than 

english or swedish was set. The author did not set any filter to exclude review articles, case 

reports, animal studies, studies about prenatal torsion or about undescended testicles – these 

studies were excluded manually. Then the author read the remaining 140 abstracts. Of them, 
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the studies that evaluated scoring systems, different sorts of US and those whose aim it was to 

define significant clinical predictors for TT, were acquired in full text, altogether 44 articles. 

The author then read the 44 articles and included those who met the inclusion criteria, 7 

articles altogether. The selection process is pictured in figure 1. 

 

Data analysis 

The author printed and read all included articles. The articles’ quality were classified as low, 

middle or high using a template derived from SBU (Statens beredning för medicinsk och 

social utvärdering) [22]. The template used for quality classification of the articles can be 

obtained at request from the author. Relevant facts from the articles were presented, in tables, 

figures and text. 

 

Ethical consideration 

This is literature review with the aim to find and compare validations of different scoring 

systems for prediction of TT in patients with acute scrotum. No original personal data are 

included in this study. TT is an urological emergency which needs prompt surgical treatment 

to save the testicle. When testing a scoring system, there must be a gold standard reference 

test that will not miss any TT, ideally surgical exploration. 
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Search Data base/date Keyword Limitations Results Abstracts read Reviewed articles Included articles 

#1 PubMed 171121 Testicular torsion  English, swedish 2471       

#2 PubMed 171121 Testicular torsion AND 

diagnosis 

English, swedish 1593       

#3 PubMed 171121 Testicular torsion AND 

evaluation 

English, swedish, range 20 

years 

226       

#4 PubMed 171121 Testicular torsion AND 

diagnosis AND evaluation 

English, swedish, range 20 

years 

167 63 26 4 

#5 PubMed 171121 Acute scrotum English, swedish, range 20 

years 

596       

#6 PubMed 171121 Acute scrotum AND 

diagnosis 

English, swedish, range 20 

years 

465       

#7 PubMed 171121 Acute scrotum AND 

evaluation.  

English, swedish, range 20 

years 

111 38 (28) 6 (18) 1 (3) 

#8 PubMed 171121 Testicular torsion AND 

score 

English, swedish, range 20 

years 

80 5 (3) 1 (4) 1 (3) 

#9 PubMed 171121 Acute scrotum AND score English, swedish, range 20 

years 

9 (5) (5) (4) 

#10 PubMed 171121 Testicular torsion AND 

scoring system 

English, swedish, range 20 

years 

12 2 (1) 1 (1) 1 (1) 

#11 PubMed 171121 Acute scrotum AND 

scoring system 

English, swedish, range 20 

years 

3 1 (2) (2) (2) 

#12 PubMed 171125 Acute scrotum AND 

ultrasound 

English, swedish, range 20 

years 

262 31 (36) 10 (24) (5) 

Table 1. The search process. Several articles appeared more than once in the search process, they are mentioned in parenthesis. 



12 

 

 

Figure 1: PRISMA flow chart showing inclusion and exclusion of retrieved studies. Adapted 

from [23]. 

Result 

Altogether 140 abstracts were read, 44 full text articles, and 7 articles were finally included in 

this study. The search process is demonstrated in table 1 and the selection process in figure 1. 

A summary of the included articles is outlined in table 2. 

 

 

Records identified through 

PubMed search (n=215) 

Records after duplicates 

removed (n=140) 

Records screened (n=140) Records excluded (n=96) 

Full text articles assessed for 

eligibility (n=44) 

Excluded articles (n=37) 

- Evaluate only US (n=21) 

- Define significant clinical findings 

associated with TT, but do not evaluate their 

reliability (n=10) 

- Evaluate acute-phase proteins or serologic 

markers (n=2) 

- Evaluates Real-Time shear wave 

elastography (n=1) 

- Evaluates how patient management time 

can be reduced, but not the reliability of 

clinical signs (n=1) 

- Evaluates scintigraphy (n=1) 

- Turned out to be a review article (n=1) 

Articles included (n=7) 
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Table 2. Summary of included articles. 

Title Publication Aim Study design Study group Result Quality of the 

study 

Prospective 

Validation of 

Clinical Score 

for Males 

Presenting With 

an Acute 

Scrotum [24] 

Frohlich, 

Lilian C. 

et.al. (2017) 

American 

emergency 

medicine 

To validate the 

TWIST scoring 

system among 

pediatric emergency 

providers for 

evaluation of 

pediatric males with 

testicular pain 

and/or swelling at 

the ER. 

Prospective 

observational 

cohort study 

Males 3 months - 18 years, 

presenting with testicular pain 

and/or swelling at the ED of a 

tertiary care children's 

hospital, January 2013-

December 2015. 258 males 

were enrolled in the study. 

Males with TT had higher mean 

TWIST scores than those with 

other testicular diagnoses. 

Two males had TWIST scores of 

0 and 1. A ROC curve for the 

final surgical diagnosis of TT 

had an AUC of 0.82. 

High 

Diagnosing 

Testicular 

Torsion before 

Urological 

Consultation and 

Imaging: 

Validation of the 

TWIST score 

[25] 

Kunj R. 

Sheth et.al. 

(2016) 

The journal 

of urology 

To assess the 

usefulness of the 

TWIST score when 

determined by 

nonurological 

nonphysician 

providers. 

Prospective 

observational 

cohort study 

Males 1 month - 21 years 

presenting with acute scrotum 

at a tertiary care pediatric ED, 

March 2013-March 2015. 154 

patients were enrolled in the 

study. 

A TWIST score of 0 had a NPV 

of 100% and a specificity of 

47.06%. A TWIST score of >6 

had a PPV of 93.5% and 

sensitivity of 65.9%. Clinically 

meaningful TWIST cutoff values 

0 and 6 points were used to 

classify patients into low risk, 

intermediate risk and high risk 

groups. 

Middle 
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Clinical and 

sonographic 

features predict 

testicular torsion 

in children: a 

prospective 

study [18] 

Michael 

Boettcher 

et.al. (2013) 

BJU 

international 

To identify the 

clinical predictors 

of TT and derive 

and test a scoring 

system along with 

doppler US, with 

the aim of reducing 

negative exploration 

rate. 

Prospective 

observational 

cohort study 

and 

retrospective 

analysis 

All patients treated for acute 

scrotum at the ED of two 

hospitals, January 2011-April 

2012. 104 patients were 

enrolled in the study. 

The scoring system was based on 

four symptoms: duration of pain 

(<24h), nausea/vomiting, high 

testicular position and abnormal 

cremasteric reflex. This clinical 

score showed a sensitivity of 

100%, specificity of 63% and 

accuracy of 66%. 

High 

Development 

and Initial 

Validation of a 

Scoring System 

to Diagnose 

Testicular 

Torsion in 

Children [26] 

João A. 

Barbosa 

et.al. (2012) 

The journal 

of urology 

To create and 

validate a scoring 

system to diagnose 

testicular torsion in 

the pediatric 

population. 

Literature 

review, 

prospective 

evaluation 

and 

retrospective 

validation 

Prospective evaluation: 

Patients 3 months - 18 years 

with acute scrotal pain at a 

children's hospital, January 

2009-January 2012, 338 

patients. 

Retrospective validation: 

Patients from 2 tertiary care 

centers with acute scrotum, 

January 2007-December 2008, 

116 patients, and January 

2007-January 2011, 59 cases 

with TT. The cases from the 

latter were not included of the 

measures of performance of 

the scoring systems since they 

only included patients with 

TT. 

The TWIST scoring system was 

created, consisting of testicular 

swelling (2 points), hard testis on 

palpation (2 points), 

nausea/vomiting (1 point), high 

riding testicle (1 point) and 

absent cremasteric reflex (1 

point). 

Prospective evaluation: The 

scoring system had an AUC of 

0.983. A score <2=low risk for 

TT, 3-4=intermediate risk and 6-

7=high risk for TT. 

Retrospective validation: Similar 

as the prospective evaluation, 

with an AUC of 0.996. 

Middle 
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Prospective Pilot 

derivation of a 

Decision Tool 

for Children of 

Low Risk for 

Testicular 

Torsion [27] 

Manish I. 

Shah et.al.  

(2012) 

Academic 

Emergency 

Medicine 

To derive a pilot 

clinical decision 

tool for torsion with 

a 100% NPV, based 

on prospectively 

collected data in 

children with acute 

scrotal pain. 

Prospective 

cohort study 

Patients evaluated with acute 

scrotal pain at the ED of a 

tertiary care children's 

hospital, July 2005-February 

2008, 228 patients included. 

Horizontal or inguinal testicular 

lie, age 11-21 years and 

nausea/vomiting were the most 

significant factors associated 

with the diagnosis of TT. This 

decision tool had a 100% NPV. 

High 

History and 

physical 

examination 

findings 

predictive of 

testicular 

torsion: An 

attempt to 

promote clinical 

diagnosis by 

house staff [28] 

Arun 

Srinivasan 

et.al. (2011) 

Journal of 

Pediatric 

Urology 

To standardize 

history and physical 

examination 

parameters, and 

identify the 

parameters that best 

predict TT in boys 

with acute scrotum. 

Prospective 

observational 

cohort study 

All boys who presented with 

scrotal pain to the ED of a 

children's hospital over a 5-

month period, 79 patients. 

Three factors were identified as 

statistically predictive of TT: 

absence of ipsilateral cremasteric 

reflex, nausea/vomiting and 

ipsilateral scrotal skin changes. 

Absence of these factors had a 

sensitivity of 100%, specificity 

of 76%, PPV of 32% and a NPV 

of 100%. 

Low 

Clinical and 

sonographic 

criteria of acute 

scrotum in 

children: a 

retrospective 

study of 172 

boys [12] 

Boaz 

Karmazyn 

et.al. (2005) 

Pediatric 

Radiology 

To analyze the 

clinical and US 

findings in a large 

group of children 

with to define 

simple criteria for 

the diagnosis of TT. 

Retrospective 

analysis 

Patients with the diagnosis of 

TT, TTA of epididymitis at a 

tertiary care referral center, 

July 1997-June 2002, 172 

boys. 

Duration of pain <6h, absence of 

cremasteric reflex and diffuse 

tenderness were significant 

independent predictors of TT. 

Combined to a scoring system 

0% had a torsion with a score of 

0, and 85.7% did with a score of 

3.  

A ROC curve of the clinical 

score yielded an AUC of 0.82. 

 

Middle 
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Five different scoring systems are validated in the set of articles. Their components are 

outlined in table 3. The sensitivity, specificity, PPV and NPV for a given cut-off value are 

outlined in table 4. 

 

Table 3. Components of the different scoring systems. 

Scoring system 

/study 

 

Components       

TWIST 

score 

[24–26] 

Michael 

Boettcher 

et al. [18] 

Manish I. 

Shah et 

al. [27] 

Arun 

Srinivasan 

et al. [28] 

Boaz 

Karmazyn et 

al. [12] 

Testicular swelling X     

Hard testis on 

palpation 
X     

Nausea/vomiting X X X X  

High riding testis X X    

Absent/abnormal 

cremasteric reflex 
X X  X X 

Age 11-21 years   X   

Pain duration <6h     X 

Pain duration <24h  X    

Transverse location 

of testicle/horizontal 

or inguinal lie 

  X   

Ipsilateral scrotal 

skin changes 
   X  

Diffuse tenderness     X 

 

Studies validating the TWIST score 

Three studies validated the TWIST scoring system. It is a scoring system with 7 points, 

featuring testicular swelling (2 points), hard testis on palpation (2 points), nausea or vomiting 

(1 point), high riding testis (1 point) and absent cremasteric reflex (1 point). Depending on 

how many points a patient gets at clinical examination, patients are divided into groups of 

low, intermediate or high risk for TT, respectively. The patients in the low risk group should 

be treated conservatively, the intermediate group should be further examined with US and the 

high risk group should be sent straight to surgery. However, in this study, the author has 
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chosen to present the results of the TWIST score validations with only one cut-off value and 

therefore only two risk groups, one with low risk for TT and one with higher risk for TT.  

 

In the study by João A. Barbosa et al. [26], the clinical examination and collection of TWIST 

data was made by urologists. 338 patients at the ED of a children’s hospital were enrolled in 

their prospective study. For a cut-off value of 2, 234 patients (69.2%) were in the low risk 

group (TT=0) and 104 patients (30.8%) were in the higher risk group (TT=51). In the 

retrospective data set of 116 acute scrotum cases at the same institution and with the same 

cut-off value, 77 (66.3%) were in the low risk group (TT=0) and 39 (33.6%) were in the 

higher risk group (TT=37). None of the patients in the low risk groups of both data sets had 

TT. ROC curves for the prospective and retrospective data sets had an AUC of 0.983 (CI 

0.971-0.994) and 0.996 (CI 0.988-1.000) respectively. The prevalence of TT in the 

prospective patient cohort was 15.1% and in the retrospective cohort 31.9%. 

 

In the study by Kunj R. Sheth et al. [25], a prospective validation of the TWIST score was 

performed at a pediatric tertiary care ER. The clinical examination and collection of data for 

the TWIST score were done by trained non-urological, non-physician personnel, such as 

emergency medical technicians. 128 patients had complete TWIST score data. For a cut-off 

value of 0, 40 patients (31.3%) were in the low risk group (TT=0), and 88 patients (68.8%) in 

the higher risk group (TT=44). None of the patients in the low risk group had TT. A ROC 

curve using all the TWIST score points had an AUC of 0.95 (95% CI 0.91-0.98). The 

prevalence of TT in the patient cohort was 34.4%. 

 

In the study by Lilian C Frohlich et al. [24], the TWIST score was prospectively validated at 

the ED of a children’s hospital. The TWIST score components were collected by pediatric ED 

physicians. However, they did not receive any specific training on use of the TWIST score. 

258 patients were enrolled in the study. For a cut-off value of 0, 73 patients (30.1%) were in 

the low risk group (TT=1), and 185 patients (71.7%) were in the higher risk group (TT=18). 

One of the patients in the low risk group had TT, and 18 in the higher risk group. A ROC 

curve for the final surgical diagnosis of TT had an AUC of 0.82 (95% CI 0.71-0.94). The 

prevalence of TT in the patient cohort was 7.4%. 
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Studies validating other scoring systems 

4 other scoring systems were evaluated in different studies. Their components are outlined in 

table 3. Their sensitivity, specificity, PPV and NPV for cut-off values of 0 (all scoring 

systems) are outlined in table 4. 

 

Michael Boettcher et al. [18] retrospectively reviewed 104 cases of acute scrotum at the ED of 

two hospitals. They created a scoring system of 4 components. 47 patients (45.2%) had a 

score ≥1, and 12 of them had TT. None of the patients with a score of 0 had TT. The 

prevalence of TT in the patient cohort was 11.5%. 

 

Manish I. Shah et al. [27] developed a scoring system/clinical decision tool to rule out the 

patients at low risk for TT with three components. The scoring system was prospectively 

validated at the ED of a children’s hospital. Of 228 patients with acute scrotum enrolled in the 

study, 92 patients (40.4%) had a score of 0, and none of them had TT. Of the remaining 136 

patients 21 (15%) had TT. The prevalence in this patient cohort was 9.2%. 

 

Arun Srinivasan et al. [28] prospectively evaluated 79 patients with acute scrotum at the ED 

of a children’s hospital using a standardized history and physical examination form. 3 factors 

were identified as significant predictors of TT. The sensitivity, specificity, PPV and NPV 

were calculated for different cut-offs. These values for a cut-off of 0 are outlined in table 4. 

The prevalence of TT in this patient cohort was 10.1%. 

 

Boaz Karmazyn et al. [12] retrospectively evaluated 172 patients hospitalized for acute 

scrotum at a tertiary care referral center. 3 factors were identified as significant predictors of 

TT, and a scoring system with these 3 factors was created.  In their study cohort 30 patients 

(17.4%) had a score of 0 (TT=0) and 142 patients (82.6%) had a score ≥1 (TT=41). The 

prevalence of TT in this patient cohort was 23.8%. 
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Table 4. Cut-off value, sensitivity, specificity, PPV and NPV for the different scoring 

systems. 

 
 

Cut-off value Sensitivity Specificity PPV NPV 

T
W

IS
T

 s
c
o

r
in

g
 s

y
st

e
m

 João A. Barbosa et al.  

[26] 

Prospective data set 

2 100% 81.5% 49.0% 100% 

João A. Barbosa et al.  

[26] 

Retrospective data set 

2 100% 97.5% 94.9% 100% 

Kunj R. Sheth et al. [25] 0 100% 47.6% 50.0% 100% 

Lilian C. Frohlich et al. 

[24] 

0 94.7% 30.1% 9.7% 98.6% 

 

Michael Boettcher et al. 

[18] 

0 100% 62.1% 25.5% 100% 

Manish I Shah et al. [27] 0 100% 44.4% 15.4% 100% 

Arun Srinivasan et al. [28] 0 100% 76.0% 32.0% 100% 

Boaz Karmazyn et al. [12] 0 100% 22.9% 28.9% 100% 

 

Discussion 

Several [12,24–26] of the studies included in this literature review have scoring systems who 

divided patients into risk groups to distinguish patients who should be treated conservatively, 

further examined with US or sent straight to surgery. However, the author has focused on 

presenting results of how well the scoring systems can sort out the patients with low risk for 

TT and those who are at higher risk. None of the scoring systems had 100% specificity in 

predicting TT; some patients without TT will always be categorized in a risk group for TT. If 

surgical exploration would be performed on all patients except those with a score of 0, there 

would still be a certain number of negative explorations. US has a reported sensitivity of 

88.9% and specificity of 98.8% [23]. Several of the studies [18,24–26] shows that if 

combined with a scoring system in the management of acute scrotum cases, the number of 

negative explorations would indeed be lowered. However, US examination takes precious 

time and must be performed by experienced personnel to be reliable [29]. 

 

Limitations and strengths 

Limitations of this study are that the search and selection process as well as the reviewing and 

quality examining of articles were done by one person only. Usually, in systematic literature 

reviews, the praxis is that this process should be done by at least two persons [30]. Another 

limitation is that only english and swedish articles were searched for in the search process. 

Inclusion of more languages may have resulted in more included articles and more reliable 
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results and conclusions. A strength of this study is that, to the knowledge of the author, no 

systematic literature review like this have been done before. 

 

Reliability of the results 

João A. Barbosa et al. [26], had the highest specificity and PPV of all studies in both their sets 

of data. The main reason is that none of the patients in their cohorts with a TWIST score ≤2 

had TT, so the cut-off value was put to 2. The article was considered to be of middle quality 

by the author, mainly because it was conducted at a children’s hospital with a higher 

prevalence of TT than in an ordinary hospital. This entails a risk for selection bias in their 

study. Also, the physical examination was done by urologists. Urologists are probably more 

experienced in physical examination of the scrotum than other health care personnel. This 

could possibly lead to more patients getting a lower TWIST score, and thus a higher 

specificity and PPV. In their retrospective data set, the specificity and PPV were the highest 

of all data sets in this literature review. However, we should not put too much trust to these 

numbers, due to the retrospective nature of the data and the reasons mentioned above. 

 

Kunj R. Sheth et al. [25] had a lower specificity than the prospective data set of João A. 

Barbosa et al. [26], but almost as high PPV. The lower specificity is because a lower cut-off 

value, 0, was put for this set of data. It can also be attributed to that the staff performing the 

physical examination were nonurological and nonphysician, such as emergency medical 

technicians who had been trained in examining the TWIST score symptoms and findings. 

This makes the study more trustworthy, since it mirrors the ER evaluation of acute scrotum. 

However, the patient cohort entails a risk for selection bias and therefore higher specificity 

and PPV values, since the study was performed at the ED of a children’s hospital. It was a 

referral center for other care providers, so the prevalence of TT in the cohort was higher 

(34.4%) than in an ordinary hospital ED. Many patients who were referred to this center also 

had a longer duration of symptoms, and many of the TWIST score findings become more 

prominent the longer the duration. This could possibly be another cause of bias in the study, 

leading to higher specificity and PPV. The article was therefore considered to be of middle 

quality. 

 

Lilian C. Frohlich et al. [24] showed the lowest specificity and PPV of the three studies 

validating the TWIST score. Even for a cut-off value of 0 they did not reach 100% sensitivity 
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and 100% NPV. This was because of one patient with a TWIST score of 0 who had TT. 

However, this patient had a physical examination finding of ipsilateral scrotal swelling on the 

medical record, which would have given the boy a TWIST score of 2 if it had been 

documented as such. Given that fact, the sensitivity for a cut-off of 0 would have been 100%, 

PPV would have been slightly higher on 10.2% and the NPV would have been 100%. The 

lower specificity and PPV compared to the other TWIST score validations may be because 

the physical examination personal were pediatric physicians who had not received any 

specific training in use of the TWIST score. The prevalence of TT in the patient cohort of this 

study was 7.4%, which is similar to ordinary hospital ED:s. There is therefore no risk for 

selection bias. The study was considered to be of high quality, mainly due to its low risk for 

selection bias and its high generalizability.  

 

Of the other 4 studies evaluating other scoring systems, Michael Boettcher et al. [18] and  

Manish I. Shah et al. [27] were considered to be of high quality. In Michael Boettcher et al. 

[18], the patient cohort was from two different hospitals, whereof one was not a children’s 

hospital. This lowers the risk for selection bias. The cohort in Manish I. Shah et al. [27] was 

from a children’s hospital, but the other aspects of the study were very good, so it was 

considered to be of high quality anyway. Of notice is that in the scoring system of Michael 

Boettcher et al. [18], 3 of the 4 components, nausea/vomiting, high riding testis and 

absent/abnormal cremasteric reflex, were the same as in the TWIST score. In the scoring 

system by Manish I. Shah et al. [27], only one, nausea/vomiting, was the same. Michael 

Boettcher et al. [18] also had a higher specificity (62.1%) and PPV (25.5%) than Manish I. 

Shah et al. [27] who had a specificity of 44.4% and PPV of 15.4%.  

 

Arun Srinivasan et al. [28] had the third highest specificity (76.0%) and the fourth highest 

PPV (32.0%) of the studies included in this literature review. However, this result should be 

interpreted with care since the article’s quality was considered to be low. This was mainly due 

to the relatively low number of patients in the cohort (79) which entails risk for bias.  

 

Boaz Karmazyn et al.  [12] had the lowest specificity of all studies included in this literature 

review. This could be attributed to one of the components of their scoring system: “diffuse 

tenderness”. It is a finding that probably appears in many patients with acute scrotum, thus 

leading to that many patients without TT will get a score >0, leading to lower specificity.  
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Two of the studies validating the TWIST score [25,26] were considered to be of middle 

quality. The main reason was that all their patient cohorts were from children’s hospitals with 

a high prevalence of TT (15.1%, 31.9% and 34.4%), thus entailing a risk for selection bias. 

However, the TWIST score is still the most validated scoring system for acute scrotum, and 

its components have been proven to be statistically significant predictive factors for TT. There 

are, however, more factors associated with TT, such as pain duration <24h, patient age of 11-

21 years and transverse location of testis/horizontal or inguinal lie. Lilian C. Frohlich et al.  

[24] demonstrates that patients with torsion can be missed even when using the TWIST score 

with a cut-off value of 0. The author therefore suggests that a scoring system consisting of the 

TWIST score components and the 3 components mentioned above should be tested and 

validated.  

 

Conclusion 

A scoring system can predict TT with 100% sensitivity and 100% NPV in patients with acute 

scrotum. Specificity and PPV cannot reach 100%, but the number of negative scrotal 

explorations at Örebro University Hospital (USÖ) would probably be reduced with 

introduction of a scoring system in the management of patients with acute scrotum. 
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