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                    Acute scrotum in children
 Introduction:
Acute painful swelling of scrotum is common surgical emergency; exploration is standard mean of management.
Acute scrotum is defined as acute painful swelling of scrotum or its contents accompanied by local signs and general symptoms which make the patient attend the hospital (1). Acute scrotum is a diagnostic dilemma because its diverse etiologies and extreme tenderness over area that makes clinical examination difficult. However, atypical presentations  of  testicular  torsion , delayed  recognition  of  the condition  and  its  confusion  with  other  causes  of  acute scrotum can  delay  diagnosis and may lead  to testicular necrosis  and  orchidectomy.(2,3).    

Policy of immediate exploration of acute scrotum in children resulted in exploration of many patients with epididymoorchitis as patients with torsion of spermatic cord. Colored Doppler scanning can play important role in differentiation in these cases. ( 4, 5, 6, 7). 

Aim of the study:                                                                                   
To review clinical presentations, diagnosis, and management of common causes of acute scrotum in children and highlight role of colored Doppler scanning in the management. 
                                                                            





Material and methods:
60 children diagnosed as acute scrotum were admitted at surgery department of Sohag university hospital from April 2000 to April 2005.                               The age ranged from two years to 14 years .cases of obstructed inguinal hernia and testicular tumor are excluded from the study.  Diagnostic work up: depends on: complete history, duration of symptoms ,physical examination(edema,erythyma, site of tenderness,  specific local signs).patients are classified into four main groups: acute   epididymoorchitis(1),torsion of testicular appendage(2),torsion of testis(3),and idiopathic scrotal edema(4).all cases were subjected to routine laboratory investigations, abdominal and scrotal ultrasound. Colored Doppler ultrasound was done in some patients. A comparative study was done between four groups as regard mean age, history of trauma, duration of symptoms, affected site of pathology and local signs. These data were analyzed using chi square test and statistical significant results were recorded. Data results were considered significant if P value is <0.05.  Evaluation of Scrotal ultrasound and colored Doppler scanning in management was   done with recording degree of accuracy and percentage of successful rate.  31patients were subjected to conservative medical treatment, while 29 patients were subjected to surgery.        

Also, percentage of number of cases that had associated anomalies on exploration was recorded.

Testicular salvage rate was recorded.                                      

Results:
Number of cases:


Group (1)   E.O. cases         = 26 cases                          [43.3%]
Group (2) torsion of testicular appendix   = 21 cases    [35%]

Group (3) torsion of cord    = 8 cases                            [13.3%]
Group (4) scrotal edema     = 5 cases                             [8.3%]
       Showing in fig .1
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Percentage of number of cases in each group
Mean age:
In group (1) was 8.4 years   [6-11years] range.           E.O.

In group (2) was 10.6 years [7-12 years] range.      Appendix
In group (3) was 5.6 years   [2- 6 years] range.      Cord 

In group (4) was 6 years      [5-8years] range          Edema
       Showing in fig.2
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                                         Age distribution           
 History of trauma:
In group (1) was 11.5% = 3 out of 26.
In group (2) was   50% = 10 out of 21
In group (3) was 87.5% = 7 out of 8.

In group (4) was   20% = 1 out of 5.

       Showing in fig. 3                                                               
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Percentage of trauma

 Duration
       Regard to duration of symptoms before attendance to hospital.
In group (1) ranged from one day to 7 days according to severity.

In group (2) from 1 to 5 days.

In group (3) at the same day or within one day from start of the symptoms. In group (4) from 2 to 3 days.

       Showing in table 1.

There is statistically significant difference between duration of pain.     

Group (1) and group (3) 7 days versus one day p value=>0.05.

Group (1) and group (4) 7 days versus 3 days    p value=>0.05. [Table 1and 2]

Regard to side of lesion unilateral or bilateral: [table 1].

In group (1) bilateral lesion in 4 patients [15%].

In group (2) bilateral lesion in 7 patients [34%].
In group (3) bilateral in one case [12.5%].

In group (4) bilateral in all cases [100%].as showing in table (1).
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                                  Percentage of bilaterality  
Table .1.
 Summarized different systemic and urinary symptoms in 4 groups of study where [fever, vomiting, toxemia and tachycardia] were marked in group (1) and group (3) while systemic symptoms are absent in group (2) and group (4). 
Also, urinary symptoms were marked in group (1) and mild in group (4) while absent in group (2) and (3)
	
	Group  1
	%
	Group 2
	%
	Group 3
	%
	Group 4
	%

	number
	26
	43.3%
	21
	35%
	8
	13.3%
	5
	8.3%

	Mean age/year
	8.4
	
	10.6
	
	5.6
	
	6
	

	History of trauma
	3
	11.5%
	10
	50%
	7
	87.5%
	1
	20%

	Duration of symptoms/ day
	1-7
	
	1-5
	
	1
	
	2-3
	

	Bilateral
	4
	15%
	7
	34%
	1
	12.5%
	5
	100%

	Systemic symptoms
	+
	
	_
	
	+
	
	_
	

	Urinary symptoms
	+++
	
	_
	
	_
	
	+
	


Table (1)

Different systemic and urinary symptoms in 4 groups of study
    Table .2.
 Summarized local signs in 4 groups where:                                       
 The oedema and erythyma were most common signs in 4 groups and were marked in the fourth group followed by the first group then the second and the third group.

 Tenderness was 2nd local sign where it was:                                                                 diffuse in the scrotum and the cord in cases of group (1) and group (4),
 Localized to affected testis in group (2) and (3).

 Cremasteric reflex was preserved in 20 cases of group (1) [84.6%] and also preserved in all the 5 cases of group (4) [100%] and it is present in 4 out of 21 of group (2) [19%] and lost in all 8 cases of the group (3).
 Prehn sign: scrotal elevation leads to relief of pain.
 It was +ve in 25 out of 26 cases   [96%] in group (1).

 It was +ve in one out of 21 cases [4.7%] in group (2).
 It was +ve in   2 out of 8 cases     [25%] in group (3). 

 It was +ve in   all    5 cases          [100%] in group (4).
 Blue dot sign: the ischemic testicle was visualized blue with Transillumination.
It was present in the group 2 in 18 out of 21 cases [85.9%] and was absent in the group 1, 3 and 4.
 Brunzel sign: elevated horizontal position of the affected testis.
It was +ve only in 6 out of 8 cases of the group (3) [75%] while it was absent in group (1), (2) and (4).
	
	Group
[1] (26)
	43.3%
	Group
[2]

(21)
	35%
	Group
[3]
 (8)
	13.3%
	Group
[4] 
(5)
	8.3%

	Oedema
	25
	96%
	17
	81%
	5
	62.5%
	5
	100%

	tenderness
	26
	100%
	19
	90%
	6
	75%
	1
	20%

	Cremasteric reflex
	20
	84.6
	4
	19%
	_
	_
	5
	100%

	Prehn signs
	25
	96%
	1
	4.7%
	2
	25%
	5
	100%

	Blue dot sign
	_
	_
	18
	85.9%
	_
	_
	_
	_

	Brunzel sign
	_
	_
	_
	_
	6
	75%
	_
	_


Table (2)
   Local signs in different groups
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39 patients were diagnosed clinically and confirmed by scrotal ultrasound (16 were epididymoorchitis, 14 were torsion of testicular appendage, 4 were torsion of the cord and 5patients were scrotal oedema.). In the other patients (21), the ultrasound findings were equivocal. So, colored Doppler scanning was done. The diagnosis after scanning report was epididymoorchitis in 10, torsion of testicular appendage in 7 and torsion of the cord in 4 patients with successful rate 85% and Specificity test 97 %.    31patients (51.7%) were subjected to conservative medical treatment (patients of group 1and group 4) while exploration was done in 29 patients (group 2and3) (48.3%). In group (2), twisted testicular appendages were evident in all cases (21) where excision of ischemic appendix and orchiopexy was done in every patient. In group (3), the torsion of the spermatic cord was intravaginal torsion (bell clapper deformity) in all patients (8).Untwisting of the cord and the testis was viable in5 patients where Orchiopexy was done. In 3patients, orchidectomy was done due to gangrenous ischemic testis.  Testicular salvage rate was 89.5%. No associated undiscended testes were evident.
 Discussion: 
Acute scrotum is defined as an acute painful swelling of the scrotum or its contents accompanied by local signs and general symptoms. The most common causes in children are epididymoorchitis, torsion of spermatic cord, torsion of testicular appendix and acute scrotal edema. (6, 24, 26).  The suspicion of testicular torsion requires immediate surgical intervention to provide testicular salvage. Detorsing of the involved testis, with bilateral orchiopexy is the standard surgical approach (8, 25). The extent of testicular ischemia will depend on the degree of twisting and the duration of the torsion, so, Testicular salvage is more likely in patients treated within 4-6 hours after the onset of torsion (7, 9, and 27). 

 In our study, acute epididymoorchitis represented the higher percentage 43.3% [26 cases] and cases of torsion of testicular appendix 35% [21 cases] followed by group (3) torsion of cord 13.3% [8 cases] and idiopathic scrotal oedema 8.3% [5 cases]. This data agreed with current series where patients presented by acute epididymoorchitis represented the higher percentage (47%, 41% respectively) (6, 7). 
We found that in patients in group (2) the mean age was 10.6 years older than group (1)  8.4 years followed by group (3) 5.6 years, also, patients of group (2) older than group (4) This data  agreed with previous study reported by [Cavusolgu etal, 2005] (6) where in spermatic cord torsion group, the mean age was 4.63 years and pathology of torsion was extravaginal and undiscended testes representing 19 out of 57 cases [33%] of boys. While in our study in group (3), cases of torsion of cord had higher age 5.6 years. All of these cases were intravaginal torsion [bell clapper deformity] and no associated undiscended testes were recorded.
This data disagreed with current study reported by [David Paushter, 2004] (8) who said that testicular torsion or torsion of spermatic cord is predominantly affection of childhood and three quarters of the cases occur in age younger than 20 years [age peak] is from 13 to 17 years range, and also said that congenital anomaly occurs in approximately 12% of cases. Our study agreed with Sean O H 2004(10) who said that the mean age of torsion of testicular appendix is 10.4 and this lesion rarely presents in adulthood due to local fibrosis.
There is no statistical significant difference between mean ages at different groups. 

In our study, there is history of trauma in 21 cases of total number of study (60) (35%). The percentage of trauma in group (1) was 11.5%, group (2) was 50%, group (3) was 87.5% and group (4) was 20%.There is statistically significant different value in percentage of trauma in between group (1) and group (2) 11.5%versus 50%    p value => 0.05. Also between group (1) and group (3) 11.5%versus 87.5% p value=> 0.05. There is no statistical significant difference between group (1) and group (4) 11.5% versus 20%where P value > o.1. 

As regard to duration of pain or swelling in comparison between 4 groups mean duration of pain before attendance to hospital.
In epididymoorchitis 1 to 7 days.

In torsion of appendix 1 to 5 days.

In testicular torsion 6 hours to 1 day.

In scrotal oedema 2 to 3 days.

There is statistically significant difference between duration of pain.     

Group (1) and group (3) 7 days versus one day p value=>0.05.

Group (1) and group (4) 7 days versus 3 days    p value=>0.05. [Table 1and 2]. This data agreed with current studies (3, 6, 8) who said that the only statistically significant historical finding was that patients with testicular torsion or torsion of appendix testis had a shorter duration of symptoms (<24 hours) when compared with patients with epididymitis.
Overall incidence of clinical features [history and clinical symptoms] is shown in table 1 while local signs are shown in table 2. There is no statistical significant difference between the 4 groups, this data agreed with (2, 6, and 11). 

Incidence of Blue dot sign in group (2) was 85.9% [18 out of 21 cases].

Incidence of Brunzel sign in group (3) was 75% [6 out of 8 cases].

While Brunzel sign was –ve in groups (1), (2) and (4). Cremasteric reflex was absent in group 3 while it was preserved in 84.6% of group 1, in 19% of group 2 and in all cases of group 4. This agreed with David Paushter etal, 2004(8) who said that Absent Cremasteric reflex, an elevated, horizontal lie of the affected testis (Brunzel sign) and skin pitting at the scrotal base were evidence in support of the diagnosis of testicular torsion. With transillumination, the ischemic testicle was visualized (blue-dot sign) in most of cases of torsion of testicular appendage (8).
As regard to affected side of pathology, in our study, In group (1), the lesion was bilateral in 15% [4 cases] while unilateral in 85% [22 patients] right testis in 72% (15patients) and left testis in 28 %( 7 patients)].

This data agreed with study reported by [Cavusoglu etal, 2005] (6) who found that acute epididymoorchitis cases were 67% on right side and 33% on left side but no bilateral affection was recorded . 
In group (2) torsion of testicular appendix, the lesion was unilateral in (14 patients)] 66% and bilateral in [7 patients] 34%.
14 cases were diagnosed after ultrasound that could show echogenic well-defined mass at upper pole of the testis. 7 cases were equivocal between epididymoorchitis and torsion of testicular appendix after ultrasound but  Colored Doppler scanning was diagnostic. David Paushter etal, 2004(8) said that post torsion hyperemia may be confused with epididymoorchitis, producing false negative or false positive results and Colored Doppler scanning is necessary in these doughtful cases (21, 22, and 23).
In group (3) the torsion was unilateral in 7cases [right testis (5cases) while   left testis (2 cases) and bilateral in one patient. This disagreed with Cavusoglu etal; 2005(6) where there is no bilateral torsion of spermatic cord were recorded. In our study, 4 cases were diagnosed after ultrasound, and 4 cases were diagnosed after Colored Doppler scanning. This data agreed with (Howard A. 1998, Allen T, 1995, Yazbeck S, Patriquin H 1994and Galejs L, Kass E 1998) (3, 12, 13, 14, 29, and 30). David Paushter etal, 2004(8) said that Testicular torsion still cannot be excluded on physical examination alone and he recommended performing an emergency scrotal colored Doppler scanning on all children with an acute scrotum with highly suspicious of testicular torsion.
In our study, all cases were Intravaginal but in the study of Cavusoglu, et al 2005(6), Intravaginal torsion of spermatic cord was recorded in 43cases [75%] and extravaginal torsion was in 13 cases [25%].this difference could be explained by the limited number of patients suffered from torsion of spermatic cord [8 cases only] in our study versus 56 cases in study of Cavusoglu, et al 2005.

In group (4) in 5 cases the lesion was bilateral [100%] and no unilateral cases recorded in our study. This agreed with (K K W liu and W Y leung 2005, Grainger AJ, 1998 and Mark P.Cain, 2000) (15, 16, and 17) who said that idiopathic scrotal edema is characterized by sudden onset of redness and swelling often involving both sides of scrotum where the testes are not tender. Our cases of scrotal oedema were diagnosed clinically, confirmed by ultrasound and responded to medical treatment after 2-5 days. This result agreed with Klin B, et al 2002(18) who said that the ultrasound findings are thickening of the scrotal wall and hypervascularity and the patients resolve between 3-4 days due to possible allergic origin.
Number of explored cases was 29 cases [21cases diagnosed as torsion of appendix of testis and 8 cases torsion of cord].

8 cases of group (3) on exploration had no associated undiscended testis.

This differed from previous study that was reported by Cavusoglu et al 2005(6) who decided that undiscended testes represented (33%) 19 out of 57 cases, also David Pushter, 2004(8) said that this congenital anomaly occurred in approximately 12% of cases.
In group (2) exision of testicular appendix and orchiopexy was done in all cases (21).
In group (3) [orchidectomy was done for 3 cases only due to testicular necrosis  and in  5 cases, the testes were viable where untwisting and orchiopexy was done. The testicular salvage rate is 89.5%.

In other studies, testicular salvage rate in boys with spermatic cord torsion are 26%, 70% and 87 %. (Cass etal, 1980, Mushtaq etal, 2003 and Jefferson etal, 1997) (7, 9, 19, ).    
 Specificity percentage and sensitivity percentage of colored Doppler scanning in diagnosis and differentiation between E.O. and testicular torsion:
Sensitivity test:   85%   (false –ve results were ten cases).
Specificity test:   97 % (false +ve result were two patients). Many studies reported false negative and false positive results with colored Doppler scanning.  Howard A.  Kadish and Robert G.Bolte.1998 (4) said that colored Doppler ultrasound had a Sensitivity of 100% and a Specificity of 97% in identifying a testicular torsion where there were no false negatives and one false positive.  Kass E, et al 1993(1) said that colored Doppler ultrasound had Sensitivity and a Specificity of 100%. Yazbeck S, Patriquin H 1994 (13) found that Sensitivity of 89% and a Specificity of 100%.     Even with the relatively high accuracy of the colored Doppler scanning, missed cases of testicular torsion have been reported (5, 12, and 20).
Conclusion:      

History and clinical examination are considered enough data for diagnosis and management of cases of acute scrotum.An absent Cremasteric reflex was the most sensitive physical finding for diagnosing torsion of the testes. Scrotal ultrasound could confirm our diagnosis in patients with scrotal oedema and early epididymoorchitis.When physical findings are equivocal, or the ultrasound findings are inconclusive, colored Doppler scanning is helpful and sometimes is mandatory.
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Arabic summary
الملخص العربي 
الالتهاب الحاد لكيس الصفن في الأطفا ل
نبيل يوسف ابو الدهب و  عصام عبد البا رى
مقدمة:

الالتهاب الحاد لكيس الصفن في الأطفال يعتبر من أهم  الحالات الحرجة التي تواجه الجراح لأنها في معظم الأحيان تحتاج إلي تدخل جراحي سريع. و قد اتُفق علي أن أهم الأسباب الشائعة لهذا الالتهاب هي الالتهاب الحاد للخصية و البربخ والتواء الخصية الملحقة[الزائدة] والتواء الحبل المنوى حول نفسه واتشاح مائي منتشر بالكيس   
.

و في معظم الحالات يتم التشخيص بأخذ تاريخ المرض و الفحص السريري الكامل  و ذلك لمعرفة السبب و التشخيص الصحيح .
و لكن في بعض الحالات تكون الأعراض شديدة لدرجة أن الفحص الإكلينيكي يكون صعباً أو أن تكون الأعراض متشابهة معاً مما يؤدي إلي اختلاف في التشخيص أو يؤدي إلي التأخير في العلاج المناسب. 
الهدف من هذه الدراسة:
دراسة تقييم لأهم أربعة أسباب شائعة تؤدي إلي الالتهاب الحاد لكيس الصفن عند الأطفال من حيث أعراض المرض و الفحص الاكلينيكى و وسائل التشخيص المختلفة و طرق العلاج .
إلقاء الضوء علي دور أشعة الدوبلر الملونة و أهميتها في التشخيص .

طريقة الدراسة:

أجريت هذه الدراسة علي 60 طفلاً تتراوح أعمارهم من سنتين حتى 12 عاماً يعانون من التهاب حاد في كيس الصفن  وقد تم دخول جميع المرضى إلي قسم الجراحة العامة بمستشفى سوهاج الجامعي من ابريل 2000 حتى ابريل 2005.
وبعد اخذ تاريخ المرض كاملا وتسجيل الأعراض الهامة و الفحص الإكلينيكي تم تقسيم المرضى إلي أربعة مجموعات هي:
المجموعة الأولي  : الالتهاب الحاد للخصية و البربخ.

المجموعة الثانية  : التواء الخصية الملحقة أو الزائدة .

المجموعة الثالثة  : التواء الحبل المنوى و الخصية.

المجموعة الرابعة: ارتشاح مائي منتشر بالكيس.  
و قد تم فحص الأطفال معملياً وتم فحص جميع المرضى بالموجات فوق الصوتيةوفحص21مريض بجهاز أشعة الدوبلر الملونة و تم الاستكشاف الجراحي في 29 مريض [21 يعانون من التواء في الخصية الزائدة , و 8 حالات تعاني من التواء الحبل المنوى ]و تم تطبيق العلاج التحفظي فى31مريض.
النتائج:

مثلت المجموعة الأولى العدد الأكبر من الحالات 26 حالة (43.3%) ثم تتلوها المجموعة الثانية 21 حالة (35%) ثم المجموعة الثالثة 8 حالات (13.3%) ثم المجموعة الرابعة 5 حالات (8.3%).
مثلت المجموعة الثانية أعلى متوسط عمر (10 سنوات) ثم المجموعة الأولى حيث كان متوسط العمر ( 8 سنوات) ثم المجموعة الرابعة (6 سنوات) يتلوها المجموعة الثالثة (5 سنوات).
كان الالتهاب الحاد بكيس الصفن على الجانبين الأيمن والأيسر فى 15% من حالات المجموعة الأولى  و في 34% من حالات المجموعة الثانية  و فى 12,5% من حالات المجموعة الثالثة و فى كل حالات المجموعة الرابعة .
و قد وُجدت علاقة قوية بين فترة أيام المرض وبين السبب الجراحى للالتهاب .

تم استئصال الخصية الزائدة في 21 حالة كما تم استئصال الخصية الحقيقية فى 3 حالات من 8 حالات تعاني من التواء بالخصية و الحبل المنوي .وكانت نسبة معدل إنقاذ الخصية  هي 89.5% و نسبة نجاح أشعة الدوبلر الملونة فى التشخيص  هي 85% و نسبة الدقة فى التشخيص هى 97%.
النتيجة النهائية للبحث:

إن التاريخ المرضى الكامل للحالة مع الفحص الإكلينيكي الدقيق هو الطريق الأمثل للوصول إلى التشخيص فى معظم حالات الالتهاب الحاد لكيس الصفن عند الأطفال.                            الاشعه الموجات فوق الصوتية لها القدرة على التشخيص في الالتهاب الحاد بالخصيه والبربخ والارتشاح المائي بكيس الصفن 0                                                                           أشعة الدوبلر الملونة لها قدرة كافية في التشخيص خاصة التفرقة بين حالات الالتهاب الحاد للخصية و حالات التواء الخصية الحقيقية وكما أنها تستطيع أن توضح مدى حيوية الخصية من حيث الأوعية الدموية الدقيقة بنسبة لا باس بها.
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