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Abstract

Background: After the closure of patent processus vaginalis (PPV) in boys with indirect inguinal hernia 
(IIH) or hydrocele, large scrotal hydroceles can occur on rare occasions despite the complete occlusion of 
internal inguinal ring (IIR). We present some cases that may help to explain the cause of this rare occurrence.

Materials: During last 14 years, six boys exhibited non-communicating large scrotal hydroceles (2 right, 
1 left, 3 bilateral) among 352 children who underwent laparoscopic repair for hydroceles. Ages ranged from 7 
months to 15 years with a median of 12 years. Five of them had a history of repair for hydrocele or IIH prior to 
the defi nitive surgery and one boy underwent an initial operation.

Results: In all the patients, laparoscopic inspection at the defi nitive surgery revealed completely closed 
IIRs. One infant with primary hydroceles was found to have large hydroceles bulging into the peritoneal cavity. 
All the patients were treated with subtotal removal of the sac without any recurrence. Marked thickness of the 
sack walls with abundant lymph vessels was characteristic histopathological fi ndings.

Conclusions: The complete occlusion of the PPV does not always prevent the recurrence of hydrocele 
through alternative pathogenesis. The pathological fi ndings of resected specimens suggested a disturbance 
in lymph fl ow in the testicular system. The subtotal removal of the sac is the treatment of choice. Diagnostic 
laparoscopy prior to a direct cut-down approach to the neck of the seminal cord is advisable to identify non-
communicating hydroceles to avoid further impairment of lymph drainage around the IIR.
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Introduction 

Scrotal hydrocele in boys older than 4 months of age is thought to represent the 
entrance of peritoneal ϐluid into the scrotal portion of a patent processus vaginalis 
(PPV), suggesting an alternative manifestation of an indirect inguinal hernia (IIH), and 
the ligation of the PPV at the internal inguinal ring (IIR) is regarded as the treatment 
of choice [1]. On rare occasions, however, we have observed large scrotal hydrocele 
appearing postoperatively after the closure of the PPV in boys with IIH or hydrocele, 
despite the complete occlusion of the IIR. Here, we present ϐindings that may help to 
explain the possible causes of this rare occurrence. The purpose of this paper is to 
introduce our experience in treating this rare occasion and to discuss its etiology and 
treatment. 

Materials and Methods

During last 14 years, six boys exhibited large scrotal hydroceles not associated with 
PPV among a sequential series of 352 children who underwent laparoscopic repair 
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for hydroceles. The patient list is shown in table 1. The patient ages ranged from 7 
months to 15 years with a median age of 12 years. The location of the hydrocele was 
right in 2, left in 1 and bilateral in 3 patients. The medical records of the children were 
analyzed to investigate the previous history, the operative ϐindings and procedure, and 
the pathological ϐindings of the resected wall of the hydrocele.

Case Presentation
Patient 1 (S.W.): A 7 month-old male infant developed large bilateral hydroceles 

one month after birth (Figure 1). Clear straw-colored ϐluid (100 ml from the right 
side and 80 ml from the left, respectively) was aspirated after the puncture of each 
hydrocele. Rapid re-accumulation of the ϐluid during 2 or 3 days conducted to undergo 
early stage operation. Diagnostic laparoscopy revealed large hydroceles bulging 
into the peritoneal cavity (Figure 2). No PPV was found after evacuation of the ϐluid 
by aspiration of 45 ml from the right side and 70 ml from the left, respectively. No 
intraperitoneal effusion was noted. 

Trans-scrotal incision was done and the tunica vaginalis thickened up to 
approximately 2~3 mm in thickness was removed leaving the testicular bed. Both 
testicles, which located at the high-scrotal position, were relocated to the bottom of 
the scrotum by elongating the stalk after dissecting the connective tissue around the 
testicular vessels and the spermatic cord high at its neck. Because the testicular arteries 
and the spermatic cord were buried in the thickened tunica vaginalis, transillumination 
was applied to identify them. The surgical specimen was not sent to the laboratory. 
Postoperative massive edema on bilateral scrotum subsided gradually during next 
several months. No swelling has appeared thereafter.

Patient 2 (Y.K.): A two year and 9 month old boy exhibited recurred hydrocele at 
the left side. He underwent laparoscopic percutaneous extraperitoneal repair [2] for 
left hydrocele with PPV at the age of one year and 11 months. Right IIR was found 
to be obliterated. The large hydrocele developed soon after the operation showing 
no tendency to spontaneous regression. At the second-look operation, diagnostic 
laparoscopy revealed closed IIR with thick cicatricial tissues (Figure 3.1). Because 
preoperative sonography revealed the testis located in a high scrotal region, trans-
scrotal orchiopexy was done after resection of the thickened tunica vaginalis [3]. 
Histological examination showed thickened tunica vaginalis, containing partially 
cremaster muscle ϐibers, with proliferated lymph vessels (Figure 4.1). 

Patient 3 (N.S.): A 11 year-old boy appeared with bilateral large hydroceles 
after second-look operation for bilateral hydroceles that developed 9 years after 

Table 1: Patient list.

No. Name Age Site Previous morbidity Previous operation Associated morbidity Final operation

1 S.W. 7m Bilateral High scrotal testis (bilat) Subtotal hydrocelectomy 
 + TSO (bilat)

2 Y.K. 2y9m Left Hydrocele (lt) Laparoscopic repair 
(1y11m) High scrotal testis (lt) Subtotal hydrocelectomy 

 + TSO (lt)

3 N.S. 11y Bilateral Indirect hernia (bilat)
Hydrocele (bilat)

Laparoscopic repair (1y)
Hydrocelotomy (10y) Subtotal hydrocelectomy (bilat)

4 N.F. 13y Bilateral Hydrocele (bilat) Cut-down repair (1y) Subtotal hydrocelectomy (bilat)

5 Y.I. 15y Right Hydrocele (rt) Cut-down repair 
 + hydrocelotomy (15y) Wilms' tumor (6y)* Subtotal hydrocelectomy (rt)

6 T.M. 15y Right Hydrocele (lt) Cut-down repair (3y)
Lateral cervical fi stula (3y)**

Allergic purpura (6y)
Suspected orchiditis (15y)

Subtotal hydrocelectomy (lt)

Abbreviations: rt, right; lt, left; bilat, bilateral; TSO, trans-scrotal orchiopexy; *, nephroblastoma originated in the isthmus of the horse-shoe kidney, extirpated with peri-aortic 
lymph node dissection; **, Second branchial cleft remnant, left, extirpated at the time of cut-down repair for left hydrocele; a word in parenthesis, site of the morbidity; a numeral 
in parenthesis, age at the time of previous operation or associated morbidity.
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laparoscopic repair for bilateral indirect inguinal hernia at the age of one year. At 
the 2nd-look operation, ninety ml of straw-colored ϐluid was aspirated from the right 
hydrocele. Because the cut-down procedures could not reach to the neck of the 
hydrocele for dense cicatricial tissue, only wide hydrocelotomy was done for bilateral 
sacs. But reaccumulation of the ϐluid developed soon after and persisted for one year. 

Figure 1: Inguinal appearance of Pt.1 (S.W.), Huge hydroceles burying a penis.

Figure 2: Pt.1 (S.W.), Huge hydroceles protruding into the peritoneal cavity at bilateral IIRs (arrows).
Abbreviations: a, inferior epigastric vessels; b, medial umbilical fold.

1. Pt.2

2. Pt.3

3. Pt.4

Figure 3: Representative laparoscopic fi ndings of IIRs at the defi nitive surgery. 1. Pt.2 (Y.K.), 2. Pt.3 (N.S.), 3. Pt.4 
(N.F.), The IIRs of the affected side showed various types in the spectrum of the morphological fi ndings of closed 
IIRs [17]; type “fl at”, covered with thin cicatricial tissue resembling congenitally obliterated IIR (left IIR of Pt.3 and 
4), type “dimple”, having thick cicatricial tissue and a dimple at the center (right IIR of Pt.4), and type “convergence”, 
covered with thick cicatricial tissues gathering in the center of depressed IIR (left IIR of Pt.2 and right IIR of Pt.3).
Abbreviations: a, IIR; b, testicular vessels; c, inferior epigastric vessels; d, spermatic duct.
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Diagnostic laparoscopy at the deϐinitive surgery revealed completely closed IIR 
(Figure 3.2). The right testicular artery was involved in thick cicatricial tissue and 
seemed to wither in comparison with the left side. The right testicle was found to 
develop to approximately half size of the left side. Subtotal resection of the markedly 
thickened tunica vaginalis on both sides were performed. Dilated lymph vessels were 
seen along the inner surface. Histology of the resected sac revealed marked thickness 
of the wall with proliferation of remarkably dilated lymph vessels (Figure 4.2).

Patient 4 (N.F.): A 13 year-old boy developed large hydroceles on bilateral side 
12 years after a cut-down repair for bilateral hydroceles. Diagnostic laparoscopy 
revealed completely closed IIR in both sides (Figure 3.3). No abnormal peritoneal ϐluid 
accumulation was noted. The hydroceles were ϐist-sized, tense and saccular in form 
and were full of straw-colored serous ϐluid. The tip of the sac extended toward the IIR, 
but no connection to the peritoneal cavity was observed. 

The tunica vaginalis was approached through a trans-scrotal incision, and was 
excised at its base with trimming along the spermatic cord. The testis and epididymis 
within the sac were grossly normal. Postoperative course was associated with massive 
scrotal edema on both sides, which spontaneously improved after several weeks. 
Histological examination revealed a thickened wall lined by ϐlattened mesotherial 
cells, containing proliferated vessels and lymph vessels. Neutrophil inϐiltrations were 
scattered (Figure 4.3).

Patient 5 (Y.I.): A 15 year-old boy exhibited a ϐist-sized and tense swelling in the 
right hemiscrotum that had persisted for one year. He had a history of nephroblastoma 
originated in the isthmus of the horse-shoe kidney at the age of 6 years, which was 
extirpated with peri-aortic lymph node dissection. Cut-down repair with high ligation 
of rudimentary processus vaginalis with hydrocelotomy was performed. Straw-colored 
clear ϐluid gushed out when the hydrocele was cut. 

A large hydrocele reappeared soon after the operation. At the time of a re-operation, 
performed 3 months later, a closed IIR was laparoscopically observed, prompting us 
to perform a subtotal hydrocelectomy. Marked edema with thickness of the connective 
tissue around the right testis persisted for several months, but the edema gradually 
improved and no further recurrences occurred. Histological study of the resected sac 

1. Pt.2 2. Pt.3

3. Pt.4 4. Pt.5

Figure 4: Representative histopathological fi ndings of the hydrocele wall (H&E original magnifi cation x 100). 1 
Pt.2 (Y.K.), Thickened hydrocele wall containing dilated lymph vessels and cremaster muscle fi bers. 2 Pt.3 (N.S.), 
Proliferation of markedly dilated lymph vessels. 3 Pt.4 (N.F.), A wall lined by fl attened mesotherial cells, containing 
proliferated blood vessels and lymph vessels. Neutrophil infi ltrations are scattered. 4 Pt.5 (Y.I.), Loupe magnifi cation 
showing a thickened tunica vaginalis wall, reaching up to 5.1 mm in thickness, with dense connective tissue. Most 
of mesothelial linings are degenerated and falling. 
Abbreviations: arrow, mesothelial linings; double arrow, blood vessels; triple arrow, lymph vessels; fourfold arrow, 
cremaster muscle fi bers.
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revealed a thickened tunica vaginalis wall with dense connective tissue with scattered 
lymph vessels. Most of mesotherial linings are degenerated and exfoliated (Figure 4.4). 

Patient 6 (T.M.): A 15 year-old boy, with a history of cut-down repair for left 
hydrocele at the age of three years, left second branchial cleft remnant that was 
extirpated at the same session and allergic purpura at the age of six years, developed 
a painful swelling of the right hemiscrotum. An echogram showed a peri-testicular 
hyper-echogenic structure with the accumulation of ϐluid containing debris. The 
pain subsided after several days of antibiotics treatment, but the ϐluid accumulation 
persisted. Diagnostic laparoscopy revealed completely closed IIR. Subtotal resection of 
the tunica vaginalis sac that contained straw-colored clear ϐluid was done through skin 
crease incision. The testis and epididymis were looked normal. The resected specimen 
was not sent to a laboratory.

Discussion

The treatment of scrotal hydroceles, typically in association with a connecting PPV, 
is very common in pediatric surgery. Non-communicating hydroceles, which develop 
in newborns as a result of peritoneal ϐluid that has become trapped in the scrotum 
portion of the PPV, disappears over a period of several months after the spontaneous 
obliteration of the IIR. Recurrent hydroceles that occur after an operation for IIH are 
also usually associated with a recanalized IIR. 

In 1998, we experienced the large hydrocele without any communication with 
peritoneal space as the ϐirst case. Thereafter, we could accumulate 6 similar cases 
among a consequent series of 352 children with hydrocele.

Ein SH et al. reported ϐive boys who developed very large recurrent postoperative 
scrotal hydroceles after pediatric inguinal hernia repair as a rare complication, which 
had never been reported before [4]. The features reported by Ein’s group were similar 
to those of the presently reported series with a few exceptions; a histopathological 
examination revealed the marked degeneration of the sack wall in our series unlike 
the negative results reported by Ein’s group, and one patient with primary hydrocele 
in young infant was included in our series, which has not been reported in previous 
literatures. Considering these rare occurrences, hydroceles in adolescents and adults 
are likely to have been identiϐied as idiopathic hydroceles [5,6]. Wilson JM et al., 
reported a high possibility of non-communicating hydroceles in boys older than 12 
years of age [7]. 

 Regarding the etiology of idiopathic hydrocele, this topic was debated in the 1940s 
– 1950s without any deϐinitive conclusion being reached [8], because hydrocele cases 
associated with a PPV were not discriminated from those that were not associated with 
a PPV. Fluid accumulation was thought to be induced because of a failure in lymphatic 
absorption, and the subsequent thickening of the sack wall was thought to prevent 
absorption further. 

The proposed pathogenetic mechanism was examined by performing a 
lymphography of the testis and its adnexa (tunica vaginalis, epididymis and tissue near 
the vas deferens) [9]. In some patients with idiopathic hydrocele, the normal lumbar 
pathway was absent and drainage to the iliac lymph nodes was not observed in all the 
patients. Consequently, a possible cause of idiopathic hydrocele may include excessive 
secretion within the testicular tunics concomitant with a decreased reabsorption 
because of the absence or malfunction of the efferent lymphatics. Postvaricocerectomy 
hydrocele is well-known complication, when the mass ligation and division of the 
spermatic cord applied [10]. 

During the fetal life, the testicle originates at the retroperitoneal space near the 
kidney, and descends into the scrotum along with the testicular artery and lymphatic 
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system. So, lymphatic drainage of the testis follows the testicular arteries back to the 
paraaortic lymph node group, while lymph from the scrotum and the penis drains to 
the inguinal lymph nodes (Figure 5).

Detailed histopathological reports of the hydrocele wall have been scarce in 
previous literature even in textbooks of urology and surgical pathology. Usually, 
normal tunica vaginalis is a serous membrane consisted of thin collagen ϐibers covered 
by a layer of simple squamous mesotherial cells. The wall of primary hydroceles is of 
this membrane. 

In our series, histopathological studies of the resected sacks were macroscopically 
found to be markedly hypertrophied and edematous with a thickness of up to 2 - 5 mm. 
Microscopic ϐindings revealed a markedly thickened tunica vaginalis lined by ϐlattened 
or cuboidal mesotherial cells along the inner surface, and mostly thick collagen ϐibers 
on the parietal side. The walls exhibited nonspeciϐic chronic inϐlammation with 
neutrophil inϐiltration and lymphectasia. Markedly dilated lymph vessels were present 
spottily. Our description may be the ϐirst to address lymphectasia and the proliferation 
of dilated lymph vessels in the wall. These ϐindings suggest that lymph drainage 
from the testicular system is disturbed at some point proximal to the parietal tunica 
vaginalis. 

Known etiology of ϐluid accumulation in the vaginal sac are; inϐlammatory 
conditions such as epididymitis/ orchiditis, torsion of appendix testis, omental plug 
at the IIR, testicular torsion, tumors, parasitic infection, ascites, and post-varicocele 
ϐluid collection [11]. None of above condition was noted in our cases except suspected 
orchiditis in Pt. 6. Concerning the etiology, Pt.5 underwent paraaortic lymph node 
dissection during the removal of the Wilm’s tumor. Pt.6 had possible orchiditis prior to 
the hydrocele development, but the ϐluid accumulation persisted after subsiding of the 
inϐlammatory process. Pt.3 showed thick cicatricial tissue at the IIR with the withered 
testicular artery. Another two patients also showed some cicatricial tissue at the IIR 
in diagnostic laparoscopy prior to the deϐinitive surgery, but their proximal portion 
of the spermatic cord seemed to be intact. Two patients had associated maldescended 
testicle. One patient had an episode of allergic purpura. 

The variation in the associated morbidity, interval between the original event 
and the development of the hydrocele, and the side of developed hydrocele is a point 
of inconsistency for identifying the exact cause in the present series. The primary 
hydrocele that developed during infancy (Pt. 1) might have resulted from a congenital 
defect of the lumbar lymph pathway. 

Regarding the treatment of non-communicating hydrocele, several strategies 
such as the removal of the sack [12], fenestration [13], internal drainage [14] 

Figure 5: Difference in lymph pathways between originally internal genital organs (testis, epididymis and tunica 
vaginalis) and external organs (scrotum and penis).
Abbreviations: S, scrotum; P, penis; V, tunica vaginalis; L, paraaortic lymph nodes; I, inguinal lymph nodes; T, left 
testicular artery.
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and sclerotherapy [15] have been reported. All the patients in the present series 
underwent a subtotal removal of the sack with the aim of reducing the secretory area 
of the tunica and the drainage of the residual lymph through the inguinal pathway; 
none of the patients experienced any further recurrences. Because the outer coverings 
of the testicle and the neighboring tissues possess their lymph pathways that drain to 
the inguinal nodes (Figure 5), the lymph generated in the testicular system without 
tunica vaginalis would be drained through this pathway, our strategy seems rational. 
Postoperative persistent edema on the scrotum in Pt. 1, 4 and 5 suggests that some 
considerable period is needed to establish the enough lymph pathways to the inguinal 
nodes.

In conclusions, the complete occlusion of the PPV does not always prevent the 
recurrence of hydrocele because of alternative pathogenetic mechanisms. The 
pathological ϐindings of the sack wall in the presently reported cases suggested the 
impaired drainage of lymph ϐlow in the testicular system. In these cases, the subtotal 
removal of the sac wall was the treatment of choice. Because of the difϐiculty in 
identifying and treating a tiny PPV associated with a hydrocele through an inguinal 
incision, a direct operative approach to the IIR or the neck of the sac must be avoided 
to prevent further damage to the lymph drainage system. Consequently, diagnostic 
laparoscopy is advisable to distinguish between hydroceles that are or are not 
associated with a PPV.
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