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Introduction: Recently, concerns have been raised regarding the impact of anesthetic choice on outcomes for patients undergoing 
hypospadias repair. It has been suggested that caudal epidural anesthesia (CEA) may be associated with increased postoperative complica
tions, such as urethrocutaneous fistula and glanular dehiscence. However, subsequent studies have found no association between CEA and 
increased complications. Spinal anesthesia (SA) is another technique that can provide surgical blockade during hypospadias repair. 
However, no studies have examined outcomes for pediatric patients undergoing hypospadias repair under awake SA.
Methods: We performed a single-center retrospective review on all patients who underwent single-stage primary hypospadias repair 
from 2016 until 2023. Data collected included patient demographics, anesthetic details, severity of hypospadias, duration of procedure, 
and postoperative complications.
Results: 805 patients underwent single-stage hypospadias repair during the study period. 117 (14.5%) had GA alone, 563 (70%) had 
GA with CEA, and 125 (15.5%) had SA. Duration of surgery was significantly longer for patients in the GA and CEA groups 
compared to the SA group, and more patients in the GA and CEA groups had a higher severity of hypospadias. We did not find 
significant differences in the odds ratio for postoperative complications between groups.
Discussion: In our retrospective analysis, we did not find a difference between anesthetic groups in the rate of postoperative 
complications. Patients who had SA were younger and had a shorter median surgical time. Because SA has a limited duration, 
patients with more complicated pathologies may not be offered SA as an option. SA is an underutilized technique for pediatric urologic 
procedures, but has several benefits over GA for infants and young children.
Conclusion: SA can be successfully utilized for hypospadias surgery in pediatric patients without an increase in postoperative 
complications. Future studies on this topic are warranted due to significant baseline differences between patient groups.

Plain Language Summary: There has been debate about whether anesthetic choice during hypospadias surgery may affect the risk 
of postoperative surgical complications. Spinal anesthesia is a less commonly employed technique that numbs the lower body, 
allowing this type of surgery to be performed. However, there have been no studies that directly evaluate its association with 
complications following surgery. 

This study compared three anesthetic techniques (general anesthesia, general anesthesia with caudal nerve block, and awake spinal 
anesthesia) to determine if the incidence of postoperative complications differs between groups. We found that spinal anesthesia likely 
is not associated with more complications following surgery. It can be utilized safely and effectively as the primary anesthetic for 
infants and young children undergoing hypospadias repair for both simple and more complex pathologies. 
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Introduction
Recently, concerns have been raised regarding how anesthetic choice can affect surgical outcomes for pediatric patients 
undergoing hypospadias repair.1–4 A 2017 retrospective review suggested that caudal epidural anesthesia (CEA) may be 
associated with a higher incidence of postoperative complications, including urethrocutaneous fistula (UCF) and glanular 
dehiscence (GD), when compared to general anesthesia (GA) alone. However, subsequent studies have found no 
association between CEA and increased postsurgical complications.5–9 As this remains a controversial topic, some 
institutions have looked at other regional options that can provide analgesia for hypospadias repair.

Spinal anesthesia is an option for pediatric patients undergoing various urological procedures including hypospadias 
repair, and can provide reliable surgical blockade for up to 100 minutes.10–12 Spinal anesthesia has several advantages 
over general anesthesia in pediatric surgical patients, especially in infants and patients with comorbidities that increase 
the risk of complications from general anesthesia.13,14 For example, patients with significant airway pathology or 
cardiopulmonary instability are likely to benefit from an anesthetic technique that mitigates the need for airway 
manipulation or hemodynamic instability, namely spinal anesthesia. Spinal anesthesia is feasible to perform in both 
the inpatient and ambulatory settings, and can be used for several common urologic procedures including circumcision, 
orchiopexy, hernia repair, and hypospadias repair.10,11 Because spinal anesthesia is used less commonly compared to 
general anesthesia and caudal epidural anesthesia in this patient population, there are few studies that have investigated 
postoperative outcomes for pediatric patients who underwent urologic surgery using spinal anesthesia. There have been 
no studies looking specifically at postsurgical complication rates for pediatric patients who have had hypospadias repair 
under awake spinal anesthesia.

Methods
Patient Population
We intended to identify all patients who had single-stage primary hypospadias repair at Nationwide Children’s 
Hospital (NCH) from 2016 through May 2023. Our primary aim was to look at anesthetic technique and its potential 
influence on postoperative surgical complications (ie urethrocutaneous fistula and glanular dehiscence). Ethical 
approval of the study was obtained from the Institutional Review Board at Nationwide Children’s Hospital 
(STUDY00003482). The study was conducted in accordance with the ethical standards of the Declaration of 
Helsinki. Individual patient informed consent was waived due to the retrospective nature of this study. All data was 
handled in strict compliance with NCH’s institutional and ethical guidelines. Patient information was de-identified 
prior to data analysis, and confidentiality was strictly maintained to ensure patient privacy. Patients were identified 
from the operating room (OR) schedule and electronic medical record using the search term “hypospadias repair”. 
Exclusion criteria included multi-stage repairs, revision operations, and patients who received combined spinal and 
caudal epidural anesthesia. As this was a retrospective review, patients were not randomized to anesthetic choice, 
which was left to the discretion of the attending anesthesiologist in discussion with the surgical team. Anesthetic 
choice (ie general vs spinal) is generally influenced by patient age, comorbidities, and expected duration or complexity 
of surgery. All patients meeting inclusion criteria during the study period were reviewed, regardless of anesthetic 
technique to minimize selection bias.

Patient Groups
We separated our cohort of 805 patients into three patient groups: GA, CEA, and SA. Patients in the GA group 
underwent inhalation or intravenous induction and were maintained under anesthesia with sevoflurane. Nearly all patients 
in this group also had penile blockade performed by the Urologist for postoperative analgesia at the conclusion of the 
case. Patients in the CEA group also underwent general anesthesia, followed by single-shot caudal epidural blockade by 
the Anesthesiologist prior to surgical incision. Patients in the SA group had single-shot spinal blockade performed, and 
underwent hypospadias repair without general anesthesia. Most patients in the SA group also had penile blockade 
performed following surgery.
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Surgical and Anesthetic Considerations
It is our institution’s practice to perform single-shot SA using 0.5% isobaric bupivacaine with 1:200,000 epinephrine and 
1 µg/kg adjunctive clonidine. A 22-gauge, 1.5-inch Quincke spinal needle is used to access the lumbar intrathecal space, 
and the medication is injected following free flow of cerebrospinal fluid. Subsequently, intravenous access is obtained 
ideally in the lower extremity and the surgical procedure begins. We have found that this reliably provides at least 
90–100 minutes of surgical blockade. Patients that do not require additional sedation can bypass Phase I of the PACU and 
go immediately to their parents/caregivers from the operating room to recover prior to discharge.

For patients that have general anesthesia, patients will typically undergo inhalational induction with sevoflurane 
followed by IV access and placement of a laryngeal mask airway. Intraoperative analgesic strategy varies by attending 
anesthesiologist preference. Nearly all patients in both groups had a penile block performed at the end of the surgical 
procedure for postoperative analgesia. Caudal blockade is performed following induction of GA, and most patients 
receive 1mL/kg of 0.2% ropivacaine or 0.25% bupivacaine with 1:200,000 epinephrine and 1 µg/kg of clonidine.

Clinical Data
Demographic and clinical data that was collected included patient age; height and weight; ethnicity; American Society of 
Anesthesiologists (ASA) Physical Status Classification; anesthetic technique (spinal, general, or caudal epidural anesthe
sia); position of the urethral meatus defined as distal (glanular, coronal, or distal shaft) or proximal (mid-shaft, proximal 
shaft, penoscrotal); and years of experience of the Pediatric Urologist (based on the year of completion of Pediatric Urology 
fellowship). The primary outcome of this study was whether or not patients developed urethrocutaneous fistula or glanular 
dehiscence following initial hypospadias repair surgery.

Statistical Analysis
Continuous variables were summarized using median and interquartile ranges (IQR) due to their skewed nature, and 
group differences were assessed using a Wilcoxon sum rank test. Categorical variables were presented as counts and 
percentages, and statistical tests such as chi-square or Fisher’s exact test were employed as appropriate. The threshold for 
determining statistical significance was set at a p-value of less than 0.05. Subsequently, univariate logistic regression 
analysis was performed to evaluate if there was a statistically significant association between having a postoperative 
complication and anesthetic choice.

Results
Patient Characteristics
We were able to identify 805 patients who had hypospadias repair surgery under general (GA), spinal (SA), or general and 
caudal epidural anesthesia (CEA) from January 2016 until May 2023 at NCH. One hundred seventeen patients (14.5%) 
received GA, 125 patients (15.5%) received SA, and 563 (70%) received GA with CEA. Within the GA group, the median 
age was 11 months (IQR 8, 36), and median weight was 10.2 kg (9.0, 13.8). Within the SA group, the median age was 7 
months (6, 9), and median weight was 8.4 kg (7.6, 9.2). Within the CEA group, median age was 8 months (7, 11), and 
median weight was 9 kg (8.0, 10.1). Nearly all patients (98%) were ASA I or II (Table 1).

Surgical Characteristics
Most patients (88%) had surgery to repair more distal presentation of hypospadias (including glanular, coronal, or distal 
shaft), and 12% of patients had more severe or proximal hypospadias (including mid-shaft, proximal shaft, or peno
scrotal). The median surgical time was 101 minutes (IQR 77, 122) for the GA group, 105 minutes for the CEA group (85, 
122), and 63 minutes (52, 79) for the SA group. Median total anesthesia time was also significantly shorter for patients 
who had SA, compared to those who had GA (Table 2).
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Table 2 Anesthesia and Surgical Characteristics (N=805)

Variables General (117) Spinal (125) Caudal (563)

Postoperative Complication

No 104 (88.9) 115 (92.0) 480 (85.3)

Yes 13 (11.1) 10 (8.0) 83 (14.7)

Total anesthesia time (minutes) 131.1 (107.0, 157.3) 89.6 (76.5, 102.7) 135.4 (115.8, 155.1)

Total surgery time (minutes) 100.5 (76.5, 122.3) 63.4 (52.4, 78.6) 104.9 (85.2, 122.3)

Midazolam

No 90 (76.9) 114 (91.2) 505 (89.7)

Yes 27 (23.1) 11 (8.8) 58 (10.3)

If Yes, Midazolam dose (mg) 6 (6.0, 8.0) 6 (4.0, 6.6) 5 (4.8, 6.5)

Severity of Hypospadias

Glanular 24 (20.9) 19 (15.8) 65 (11.5)

Coronal 7 (6.1) 2 (1.7) 70 (12.5)

Distal Shaft 69 (60.0) 93 (77.5) 359 (63.9)

(Continued)

Table 1 Patient Characteristics (N=805)

Variables General (117) Spinal (125) Caudal (563)

Age (months) 11 (8, 36) 7 (6, 9) 8 (7, 11)

Ethnicity

Hispanic or Latino 5 (4.3) 0 12 (2.1)

Non-Hispanic 108 (92.3) 120 (96.0) 547 (97.2)

Unknown 4 (3.4) 5 (4.0) 4 (0.7)

Race

Asian 6 (5.1) 2 (1.6) 10 (1.8)

Black or African American 25 (21.4) 14 (11.2) 74 (13.1)

White 71 (60.7) 100 (80.0) 446 (79.2)

Bi-racial/Multi-racial 10 (8.6) 6 (4.8) 31 (5.5)

Unknown/chose not to answer 5 (4.3) 3 (2.4) 2 (0.4)

Height (cm) 75.0 (70.0, 93.3) 68.5 (65.4, 72.5) 71 (67.0, 74.8)

Weight (kg) 10.2 (9.0, 13.8) 8.4 (7.6, 9.2) 9 (8.0, 10.1)

Surgeon’s years of experience (Years) 11 (6, 17) 23 (8, 25) 8 (5, 14)

ASA

<III 112 (95.7) 124 (99.2) 554 (98.4)

≥IV 5 (4.3) 1 (0.8) 9 (1.6)

Note: Data presented as count (percentages) and median (IQR).
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Postoperative Complications
Thirteen patients (11.1%) in the GA group had a postoperative complication in the form of UCF or GD. Ten patients 
(8.0%) in the SA group had postoperative complications, and 83 patients (14.7%) in the CEA group had postoperative 
complications (Table 3). Using GA as the reference group, we did not find a statistically significant difference in rate of 
postoperative complications compared to SA (OR 0.7 [95% CI 0.29–1.65]) or CEA (OR 1.38 [95% CI 0.74–2.58]). We 
were able to identify some variables other than anesthetic choice that had a statistical effect on incidence of postoperative 
complications. There was a small association with increased complications in patients who had a longer duration of 
surgical time (OR 1.02 [95% CI 1.01–1.02]) and had a more severe form of hypospadias; compared to patients with 
a diagnosis of glanular hypospadias, patients with mid-shaft (OR 3.90 [95% CI 1.32–11.54]), proximal shaft (4.43 
[1.39–14.07]), and penoscrotal hypospadias (15.82 [3.64–68.69]) were all more likely to experience UCF or GD 
following surgery. More years of surgical experience was also associated with fewer postoperative complications (OR 
0.95 [95% CI 0.92–0.99]). Seven hundred fifty-five patients (94%) had at least one initial follow-up Urology appointment 
following surgery. Five hundred sixty patients (70%) were seen at Urology clinic at some point more than two weeks 
following their hypospadias repair surgery.

Table 2 (Continued). 

Variables General (117) Spinal (125) Caudal (563)

Mid-Shaft 8 (7.0) 6 (5.0) 30 (5.3)

Proximal Shaft 5 (4.3) 0 27 (4.8)

Penoscrotal 2 (1.7) 0 11 (2.0)

Variables General (117) Spinal (125) Caudal (563)

Postoperative Complication

No 104 (88.9) 115 (92.0) 480 (85.3)

Yes 13 (11.1) 10 (8.0) 83 (14.7)

Total anesthesia time (minutes) 131.1 (107.0, 157.3) 89.6 (76.5, 102.7) 135.4 (115.8, 155.1)

Total surgery time (minutes) 100.5 (76.5, 122.3) 63.4 (52.4, 78.6) 104.9 (85.2, 122.3)

Midazolam

No 90 (76.9) 114 (91.2) 505 (89.7)

Yes 27 (23.1) 11 (8.8) 58 (10.3)

If Yes, Midazolam dose (mg) 6 (6.0, 8.0) 6 (4.0, 6.6) 5 (4.8, 6.5)

Severity of Hypospadias

Glanular 24 (20.9) 19 (15.8) 65 (11.5)

Coronal 7 (6.1) 2 (1.7) 70 (12.5)

Distal Shaft 69 (60.0) 93 (77.5) 359 (63.9)

Mid-Shaft 8 (7.0) 6 (5.0) 30 (5.3)

Proximal Shaft 5 (4.3) 0 27 (4.8)

Penoscrotal 2 (1.7) 0 11 (2.0)

Note: Data presented as count (percentages) and median (IQR).
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Table 3 Odds Ratio for Postoperative Complications in Children Undergoing Hypospadias 
Surgery

Variables Unadjusted Model Adjusted Model

Odds Ratio 95% CI Odds Ratio 95% CI

Anesthesia Technique

General Anesthesia Ref Ref

Spinal Anesthesia 0.7 0.29–1.65

Caudal Epidural Anesthesia 1.38 0.74–2.58

Age (months) 0.99 0.97–1.01

Ethnicity

Hispanic or Latino Ref

Non-Hispanic/Latino 0.72 0.20–2.53

Race

White Ref

Asian 2.03 0.65–6.34

Black or African American 1.44 0.83–2.49

Other 1.00 0.44–2.28

Height (cm) 0.99 0.97–1.01

Weight (kg) 0.94 0.87–1.01

Surgeon’s years of experience (years) 0.96* 0.94–0.99 0.95* 0.92–0.99

ASA

<III Ref

≥III 1.67 0.46–6.01

Total anesthesia time (minutes) 1.02* 1.01–1.02 1 0.99–1.02

Total surgery time (minutes) 1.02* 1.01–1.02 1.01 0.99–1.03

Midazolam

No Ref

Yes 0.65 0.32–1.34

If yes, midazolam dose (mg) 1.06 0.83–1.36

Severity of hypospadias

Glanular Ref Ref

Coronal 1.4 0.47–4.17 0.87 0.29–2.67

Distal Shaft 1.84 0.82–4.15 1.39 0.60–3.23

Mid-Shaft 6.73* 2.49–18.20 3.90* 1.32–11.54

Proximal Shaft 8.66* 3.03–24.70 4.43* 1.39–14.07

Penoscrotal 16.83* 4.44–63.81 15.82* 3.64–68.69

Note: Ref: reference category; *p<0.05.
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Discussion
We performed a retrospective review of patients who had single-stage primary hypospadias repair under spinal anesthesia 
or general anesthesia from January 2016 through May 2023. Although there are some clinically relevant demographic 
differences between groups, our data does not indicate an association between anesthetic choice and incidence of 
postoperative complications (ie urethrocutaneous fistula and glanular dehiscence).

In recent years, the question of whether anesthetic choice can affect postoperative outcomes following hypospadias 
repair in children has been heavily disputed in the literature.15,16 Multiple studies have shown association,1–4 and others 
have indicated no effect.5–9 Most studies addressing this subject have been retrospective in nature and subject to different 
interpretations due to confounding factors, selection bias, and small sample size. While Taicher et al reported a greater 
than 13-fold increase in postoperative complications associated with CEA, even adjusting for hypospadias severity,1 no 
other studies have since been able to repeat such impressive results. Even among systemic review and meta-analyses, 
there have been conflicting outcomes.17,18 There has even been a study published indicating that CEA is associated with 
lower rates of complications compared to penile block.19 Interestingly, spinal anesthesia has not been considered as 
a focus of such studies. This is the first investigation which primarily compares GA to CEA and SA in regard to influence 
on postoperative hypospadias repair complications. SA is not widely performed in pediatric centers due to relative 
unfamiliarity and low acceptance rates among pediatric urologists.20 We believe that SA remains an underutilized 
technique for pediatric urologic surgeries, despite its excellent safety profile21 and number of advantages over GA in 
this population.10–12 SA has also been shown to decrease OR time and improve hospital cost and resource utilization.22,23

It is generally thought that SA does not provide postoperative analgesia long after resolution of blockade. 
Randomized, prospective studies have found that postoperative pain control is in fact more favorable in patients that 
receive CEA compared to SA.24,25 However, we utilize intrathecal clonidine in our preparation, which is thought to 
extend the duration of blockade and may have additional analgesic effect after resolution of sensory blockade. Intrathecal 
opioids (2 mcg/kg of morphine) have also been shown to improve postoperative pain control compared to placebo for 
patients who receive SA for hypospadias repair.26

Regarding the use of premedication, 23% of patients in the GA group received oral midazolam before surgery, 
compared to 10% of patients in the CEA group and 9% of patients in the SA group. At our institution, we find that 
preoperative midazolam is not necessary to help facilitate the performance of SA in awake infants. With adequate 
perioperative preparation (eg adequate patient positioning, topicalization at needle site, and calm operating room 
conditions), we have found that premedication does not add to the success rate or effectiveness of SA in most cases.

The current study has several limitations. Most importantly, there are clinically relevant differences between groups in 
terms of baseline demographics and surgical characteristics. It is not surprising that patients who receive SA are younger 
and smaller on average and have shorter surgical times. As patients approach one year of age or older, some 
anesthesiologists may feel less comfortable performing SA, and patients with more complicated pathology may not be 
ideal candidates for SA, as the operating time may outlast the duration of surgical blockade. This is an issue that is not as 
evident in the studies that only look at other anesthetic techniques, such as CEA, where patients are under GA as well.

Another limitation to our study is lack of information regarding choice of surgical technique and other complications 
besides UCF and GD. Information related to specific surgical technique was not consistently available within the 
retrospective dataset and therefore could not be included in our analysis. While surgical technique can influence 
complication rates, our primary focus was choice of anesthetic, rather than operative technique. Other complications 
such as bleeding, hematoma, and mental stenosis were also not included in our final analysis. We made the decision to 
solely look at rates of postoperative UCF and GD, as these complications had been the primary focus of the previous 
studies regarding CEA and postoperative outcomes. Another study limitation is that our cohort is rather small, which 
could bring study power into question. To account for weaknesses in the current study, either a prospective trial or 
retrospective, multi-institutional investigation is warranted. Utilizing a larger database, such as the Pediatric Hospital 
Information System (PHIS) would be helpful in providing a more robust sample size for a future study.
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Conclusion
In this single-center retrospective study, our data does not indicate an increased risk of postoperative urethrocutaneous 
fistula formation or granular dehiscence for pediatric patients who undergo single-stage primary hypospadias repair under 
spinal anesthesia, when compared to general anesthesia. However, additional studies will be necessary to be certain that 
there is no association.

Abbreviations
ASA, American Society of Anesthesiologists; CEA, caudal epidural anesthesia; CI, confidence interval; GA, general 
anesthesia; GD, glanular dehiscence; IQR, interquartile range; OR, operating room; PHIS, Pediatric Hospital Information 
System; SA, spinal anesthesia; UCF, urethrocutaneous fistula.
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