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Management Strategies for Bilateral Intra-abdominal Testes: 1 

Insights from a TerƟary Paediatric Centre 2 

 3 

Abstract 4 

Introduction 5 

Cryptorchidism, occurring in 2-4% of male newborns, 6 

necessitates orchidopexy to mitigate associated risks, 7 

preferably between ages 3-12 months. While unilateral cases 8 

are common, bilateral intra-abdominal testes (BIAT) present 9 

unique challenges. This study reviews outcomes following 10 

bilateral Fowler-Stephens orchidopexy (FSO) at a paediatric 11 

surgical tertiary centre, aiming to enhance preoperative 12 

counselling and contribute to management consensus. 13 

Methods 14 

A retrospective analysis was conducted at a tertiary paediatric 15 

centre, identifying BIAT cases between 2005 and 2021. Clinical 16 

records of patients undergoing bilateral staged orchidopexy 17 

were reviewed. Primary endpoints included testicular size and 18 

position, with secondary outcomes examining staged versus 19 

non-staged procedures. 20 

Results 21 

We identified thirty patients who underwent Fowler-Stephens 22 

orchidopexy (FSO) for bilateral intra-abdominal testes (BIATs) 23 

between 2005 and 2021. The procedures were performed using 24 
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both open surgery (n=6) and laparoscopic techniques (n=24), 25 

based on consultant preference. Among these patients, three 26 

underwent single-stage procedures, with 2 out of 3 having both 27 

sides operated on the same day. For the remaining twenty-seven 28 

patients, staged procedures were performed. In 22 out of 27 29 

cases, the first stages were conducted bilaterally during the 30 

same operation. The second stages were performed 31 

synchronously in 3 out of 27 patients and on a metachronous 32 

basis in 24 out of 27 patients.  The mean age at the time of the 33 

first procedure was 1.7 years, ranging from 3 months to 10 34 

years. Outcomes revealed a success rate of 82%, with 14% 35 

atrophy and 3.5% ascent rates. Comorbidities were noted in 36 

50% of patients, and only eight boys underwent endocrine 37 

evaluation. 38 

Conclusion 39 

Management of BIATs requires tailored approaches, with 40 

staged FSO offering favourable outcomes. Further research is 41 

needed to establish consensus guidelines for optimal 42 

management strategies. 43 

 44 

Keywords 45 

Undescended testes, Fowler-Stephens, Orchidopexy 46 

 47 
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Abbreviations 48 

BIAT – Bilateral Intraabdominal Testes 49 

 50 

1.IntroducƟon 51 

Cryptorchidism affects 2-4% of male newborns (1,2), however 80% 52 

of these testes descend within the first 3 months aŌer birth reducing 53 

the true incidence of testes requiring an orchidopexy to 1% (3). The 54 

Royal College of Surgeons commissioning guide recommends 55 

performing orchidopexy for palpable undescended testes between 56 

the ages of 6 to 18 months, if feasible (4). In boys with impalpable 57 

testes, the tesƟs may be absent, ectopic, located in the inguinal 58 

canal, or within the abdominal cavity, the laƩer is termed ‘intra-59 

abdominal testes’ (IAT) (5-7). Fowler-Stephens orchidopexy (FSO) is a 60 

widely used surgical approach to mobilize IATs into the scrotum, 61 

oŌen performed as a two-stage procedure. The reported success 62 

rate of FSO ranges from 65-85%, with failure defined as tesƟcular 63 

atrophy or ascent (5,6,8-13).  64 

 65 

Approximately 10% paƟents present with bilateral intra-abdominal 66 

testes (BIAT) (14). While the technical aspects of management do 67 

not differ in these cases, addiƟonal consideraƟons include the Ɵming 68 

of staged surgeries on each side, the risk of anorchia in the event of 69 

bilateral atrophy, and the potenƟal implicaƟons for puberty and 70 

ferƟlity in affected individuals. There is no published consensus on 71 

the opƟmal management pathway for boys with BIAT, and the 72 
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exisƟng literature is challenging to analyse due to the lack of 73 

differenƟaƟon between unilateral and bilateral IAT cases. 74 

Specifically, there is a dearth of data on the possibility of anorchia 75 

resulƟng from bilateral atrophy, as well as possible risk reducƟon 76 

strategies to miƟgate this complicaƟon and allow pubertal 77 

progression. 78 

 79 

The aim of this study was to report the outcomes of paƟents 80 

undergoing bilateral FSO at a terƟary paediatric surgical centre with 81 

a view to idenƟfying pracƟcal insights that can enhance preoperaƟve 82 

counselling for paƟents. A secondary aim was to contribute to the 83 

accumulaƟon of data necessary for establishing a consensus on the 84 

opƟmal management of BIAT. 85 

 86 

2.Methods 87 

PaƟents with BIAT treated at Alder Hey Children’s Hospital between 88 

January 1, 2005, and March 31, 2021 were idenƟfied using ICD10 89 

codes Q53.1-9 for undescended tesƟs.  The medical records were 90 

reviewed: all paƟents whose records confirmed the diagnosis of 91 

BIAT, who underwent one or two stage bilateral Fowler- Stephens 92 

orchidopexy (OPSC9 N08.3-4) and had documented follow up were 93 

included in the study. PaƟents who underwent any other form of 94 

orchidopexy were excluded. The primary endpoint was subjecƟve 95 

analysis of tesƟcular size and posiƟon by a clinician during follow-up 96 

visits. Secondary outcomes were categorized based on synchronous 97 

versus metachronous procedures. Success was defined as the 98 
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presence of palpable tesƟcular Ɵssue in the scrotum before 99 

puberty, aŌer a minimum follow-up period of three months. 100 

PaƟents with Prune Belly syndrome were excluded as management 101 

of their BIATS was influenced by more clinically urgent 102 

comorbidiƟes in most cases. A summary of their treatment and 103 

outcomes has been published separately (15). 104 

3. Results 105 

3.1 Surgical Strategy 106 

Thirty paƟents who underwent Fowler-Stephens orchidopexy (FSO) 107 

for bilateral intra-abdominal testes (BIAT) between 2005 and 2021 108 

were idenƟfied. Care was provided by nine consultants; perioperaƟve 109 

protocols were not standardized. The procedures were performed via 110 

an open (n=6) or laparoscopic approach (n=24), based on consultant 111 

preference. Three underwent single-stage procedures because the 112 

tesƟs achieved enough length aŌer dissecƟon to reach a good 113 

scrotal posiƟon, 2 of whom had both sides operated on at the same 114 

siƫng. For the remaining 27 paƟents, staged procedures were 115 

performed. In these staged procedures, the tesƟcular vessels were 116 

clipped or ligated in the first stage and the tesƟs was brought down 117 

to the scrotum in the second stage. In 22 out of 27 cases, first stage 118 

FSO was conducted bilaterally during the same operaƟon. The second 119 

stage FSO were performed synchronously in 3 paƟents and 120 

metachronously in 24 paƟents (Figure 1). In 4 out of 24 paƟents, the 121 

second-stage procedure on the second side was postponed unƟl aŌer 122 

puberty for various reasons (see secƟon 3.2). The mean age at the 123 
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Ɵme of the first procedure was 1.7 years (range 3 months to 10 years), 124 

late referral delayed surgery in six cases. 125 

 126 

 127 

3.2 Tes cular outcome 128 

TesƟcular outcomes were assessed during follow-up appointments 129 

at outpaƟent clinics (Figure 2). Twenty-two (73%) boys successfully 130 

completed treatment with two normal-sized testes in their scrotum. 131 

However, one of the 22 boys required a unilateral redo orchidopexy 132 

due to tesƟcular ascent. Another boy experienced ascent of one 133 

tesƟs to the superficial inguinal ring, which was considered 134 

unsuitable for a redo procedure. Currently, this paƟent awaits 135 

puberty, at which point revision or orchidectomy will be considered. 136 

Four paƟents who completed treatment before reaching puberty 137 

had unilateral (n=3) or bilateral (n=1) tesƟcular atrophy.  Hormonal 138 

support through puberty was required for the paƟent with bilateral 139 

atrophy. In four paƟents who had unsuccessful second stage FSO 140 

surgery on the first side, a decision was made to leave the remaining 141 

tesƟs within the abdomen to guide them through puberty, to 142 

avoiding pre-pubertal anorchia. The reasons for surgical failure 143 

included tesƟcular atrophy (n=3) and orchidectomy for a dysplasƟc 144 

tesƟs (n=1). Of these paƟents, only one has undergone compleƟon 145 

of the second side at the Ɵme of wriƟng, which was successful. 146 

(Figure 2). Table 1 shows the outcomes in relaƟon to the type of 147 

operaƟon performed. 148 

 149 
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To date, 57 out of 60 testes have undergone surgical treatment, with 150 

an atrophy rate of 14% (8/57) and an ascent rate of 3.5% (2/57), one 151 

of which was successfully revised. AddiƟonally, one orchidectomy 152 

was performed for a dysplasƟc-looking tesƟs.  The median follow-up 153 

duraƟon was 16 months, range: 3–54 months , aŌer the final 154 

procedure. 155 

3.3 Comorbidity 156 

Within this cohort, 14/30 children had associated abnormaliƟes, 157 

including 5 with endocrine or genital abnormaliƟes but no cases of 158 

disorder of sexual differenƟaƟon were idenƟfied (Table 2). These 159 

paƟents were referred to the endocrine team for hormonal 160 

assessment and conƟnued follow up.  161 

 162 

 163 

3.4 Endocrine Outcome 164 

Eight boys were referred for endocrine evaluaƟon out of which 3 had 165 

associated genital abnormaliƟes.  Two post pubertal and 2 pre-166 

pubertal boys with successful bilateral orchidopexies were found to 167 

have abnormal endocrine funcƟon. Conversely, one paƟent with a 168 

single tesƟs had a normal endocrine profile.  169 

 170 

4. Discussion 171 

In this series, the largest in the literature, the outcomes for 30 172 

paƟents undergoing management of bilateral intra-abdominal testes 173 

(BIAT) over a 16-year period are described. We report a success rate 174 

of 73% whereby success is defined as 2 palpable testes in the 175 
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scrotum before the child reaches puberty. Specifically, 8 (14%) testes 176 

atrophied leaving one boy anorchic. The findings highlight 177 

heterogeneity in the management of BIAT, likely reflecƟng variaƟons 178 

in general pracƟce. 179 

 180 

The study idenƟfies a higher atrophy rate than those reported in 181 

other studies  examining BIAT outcomes as summarised in Table 3, 182 

although the atrophy rate is consistent with meta-analyses of 183 

Fowler-Stephens orchidopexy (FSO) overall (16). Hvistendahl and 184 

Algaratnam report series including both bilateral and unilateral cases 185 

(11,17). Hvistendahl et al. reported a 14% overall atrophy rate but 186 

did not specifically address bilateral cases. They suggested that 187 

bilateral cases had favourable outcomes compared to unilateral 188 

cases, possibly due to the lower mean age at surgery in bilateral 189 

cases, although staƟsƟcal analysis was not conducted. Algaratnam et 190 

al. observed atrophy in 3.2% of bilateral cases versus 11.3% of 191 

unilateral cases, but this difference did not reach staƟsƟcal 192 

significance, likely due to the small sample size. Furthermore, the 193 

median age did not differ between groups in Algaratnam's study, 194 

undermining Hvistendahl's suggesƟon of a lower atrophy rate in 195 

bilateral cases due to the younger age at surgery. None of the 196 

aforemenƟoned studies included paƟents with unilateral atrophy 197 

who underwent delayed procedures unƟl aŌer puberty, nor did they 198 

menƟon this strategy. This series benefits from ample follow-up Ɵme 199 

(median 16 months, range: 3–54 months) using a pragmaƟc 200 

assessment of tesƟcular outcomes in the absence of an objecƟve 201 
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method due to its retrospecƟve nature. This approach is consistent 202 

with many other series and may even overesƟmate atrophy rate, 203 

highlighted by the paƟent who had spontaneous puberty with what 204 

was assumed to be a solitary atrophic tesƟs. 205 

 206 

Assessing the impact of orchidopexy on an individual child's risk of 207 

tesƟcular cancer presents challenges. Epidemiological studies 208 

invesƟgaƟng the link between undescended testes and malignancy 209 

are typically large but oŌen lack detailed informaƟon on the 210 

preoperaƟve posiƟon of the tesƟs (18,19). BIAT could be associated 211 

with a higher risk of malignant transformaƟon, although quanƟfying 212 

this relaƟonship remains challenging due to the rarity of both BIAT 213 

and tesƟcular tumours. Cortes et al. conducted a biopsy study on 214 

1335 boys undergoing orchidopexy, finding a higher frequency of 215 

premalignant and malignant processes in BIAT and in children with 216 

abnormal external genitalia (20). As a result, paediatric surgeons are 217 

generally reluctant to leave a tesƟs within the abdominal cavity if 218 

orchidopexy is not feasible, opƟng instead for orchidopexy or 219 

orchidectomy. 220 

 221 

Moreover, children with BIAT are at risk of anorchia as a result of 222 

failed surgical management. With a reported atrophy rate of 223 

approximately 10-15%, bilateral failure of orchidopexy can lead to 224 

anorchia or very low testosterone levels, potenƟally inadequate for 225 

puberty (16). According to guidance from 2015, early endocrine 226 

assessment is recommended for all paƟents with bilateral 227 
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undescended testes, and this is now recommended pracƟce in our 228 

centre (4).  229 

 230 

Considering the risk of anorchia, we advocate for a synchronous 231 

first stage followed by a metachronous second-stage, as it allows 232 

for the opƟon of delaying the second stage of the second tesƟs 233 

unƟl aŌer puberty should the first side atrophy. This strategy was 234 

employed in four of our paƟents. Notably, one paƟent completed 235 

treatment aŌer a delay of 6.1 years, which was ulƟmately successful. 236 

It’s important to note that if this strategy is employed, close follow-237 

up unƟl final orchidopexy is mandatory because of the risk of 238 

malignancy. The remaining three paƟents await their delayed 239 

second-stage procedure. However, single-stage bilateral procedures 240 

may be suitable for children with significant comorbidiƟes to reduce 241 

exposure to general anaesthesia. This approach was taken in a child 242 

with arthrogryposis, with a good outcome. AddiƟonally, it is 243 

noteworthy that ferƟlity in paƟents with BIAT is poor, even aŌer 244 

successful orchidopexy, with azoospermia reported in over 50% of 245 

cases [20]. Thus, the aim of orchidopexies in these boys is to move 246 

the testes out of the abdomen and place them in the scrotum to 247 

allow self-examinaƟon, and to preserve their endocrine funcƟon. 248 

 249 

Any consensus on the management of BIAT must consider all of the 250 

factors discussed above. Unfortunately, much of the literature on the 251 

outcomes of intra-abdominal testes does not clearly differenƟate 252 

between unilateral and bilateral cases. A literature search revealed 253 
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only four studies specifically commenƟng on the outcomes of 254 

surgery for BIAT (11,17,21–22). Case series from Algaratnam, Safwat, 255 

and Hvistendahl disƟnguish between unilateral and bilateral IATs. 256 

Kaye describes a single-stage non-FSO technique for BIAT with 257 

success rates exceeding 90%. Where management of BIAT is 258 

described, there is typically a failure to address the specific 259 

challenges of managing these paƟents. Consequently, there is liƩle 260 

guidance on management in the situaƟon of tesƟcular atrophy one 261 

side and incomplete staged orchidopexy on the other.  262 

 263 

Several limitaƟons of this review should be noted. Hospital coding 264 

may be unreliable, and so some cases with BIAT may not have been 265 

captured.  Moreover, tesƟcular outcomes were subjecƟvely assessed 266 

by clinicians, and preoperaƟve tesƟcular size documentaƟon was 267 

inconsistent. The small sample size precluded staƟsƟcal analyses. 268 

 269 

Conclusions 270 

The management of bilateral intra-abdominal testes (BIAT) demands 271 

careful consideraƟon, yet a published consensus remains elusive. 272 

Based on the findings of this study and exisƟng literature, staged 273 

orchidopexy with metachronous second-stage procedures, 274 

performed at a young age, seems a relaƟvely low-risk approach to 275 

BIAT management. Metachronous second-stage procedures should 276 

be spaced adequately to allow for assessment of the outcome of the 277 

first side before proceeding with the second procedure, as bilateral 278 

atrophy remains a possibility. Moreover, Early endocrine 279 
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assessment is recommended for all paƟents with BIATS regardless 280 

of the orchidopexy outcome. 281 
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 374 

 375 

Table 1 – Patient outcome following Fowler Stephens 376 

orchidopexy for bilateral intra-abdominal testes according to 377 

treatment strategy. 378 

 One patient in the single stage group required revision orchidopexy which was 379 

successful. 380 

  381 

Treatment 

Strategy 

Total  Complete Bilateral 

Good 

Outcome 

Unilateral 

Atrophy 

Bilateral 

Atrophy 

Unilateral 

Ascent 

Orchidectomy 

Single Stage 3 3/3 3 0 0 0  0 

Staged 

Synchronous 

2 2/2 1 1 0 0 0 

Staged 

Metachronous 

21 21/21 17 2 1 1 0 

Delayed 

second side 

4 1/4 0 3 0 0 1 

Total 30 27/30 21 6 1 1 1 
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Embryological / Genetic Genital/Endocrine 

Trisomy 9 Micropenis 

ASD, Pulmonary regurgitation 

Noonan’s Syndrome 

 

11p13 deletion Peno-scrotal hypospadias, Mullerian remnant  

T21 
 

Coarctation 
 

Hydrocephalus 

Noonan’s Syndrome 

 

Hepatic/Portal venous anomaly Hypospadias, Partial androgen insensitivity 

Beckwith Wiedemann syndrome, CHI, Cleft 

Palate 

 

ASD, VSD 
 

Malrotation, Pulmonary stenosis, ASD, 

Tracheomalacia 

 

ASD Peno-scrotal Hypospadias 

Tracheomalacia, Jejunal Atresia, Duplex 

Kidney, Arthrogryposis 

 

 
Gonadotrophin deficiency 

Club Feet 
 

Table 2: Associated abnormaliƟes in the boys with BIAT 382 

 383 

  384 
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Study Number of 

Patients 

Outcome 

Bilateral (Unilateral) 

 

Follo

w up 

(Week

s) 

Timing of Stages 

(Bilateral Only) 

 Bilate

ral 

Unilat

eral 

Pend

ing 

2nd 

side 

Atro

phy 

Asc

ent 

%Succ

ess 

Minimu

m 

(Media

n) 

Single 

Stage 

Synchro

nous 

Metachrono

us  

Algarat

nam 

19 75 - 1 

(8) 

5 

(4) 

80 

(83) 

12 

(109) 

0 11 8 

Safwa

t 

24 0 - 2 5 86 Not 

stated 

6 Total of 18 

Hvisten

dahl 

70 Total - - - 82(8

0) 

12 

(12) 

 Not stated 

Kaye 21 0 - 2 0 91 26 

(26) 

19 1 1 

This 

Study 

30 0 3 8 1 73 14(10

1) 

3 3 24 

Total 

(Mean

%) 

94   12 11 82%  27 66 

Table 3: Summary of studies examining BIATs outcomes 385 

 386 

  387 
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Figure Legends 388 

 389 

Figure 1: Cohort of BIAT 390 

Figure 2: Outcomes of FS in BIAT.  391 

*One case had successful orchidopexy on the other side.  392 

 393 

 394 






