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Abstract: Objectives: Between 5.6-21% of Fournier's Gangrene (FG) patients undergo orchiectomy, despite testicu-
lar viability. Arguments for this practice center around the presumed lack of functional recovery following critical
illness as well as improved ease of wound closure. We aimed to study the effects of FG on the hypothalamic-
pituitary-gonadal (HPG) axis and characterize hormonal recovery patterns. Methods: We retrospectively studied
male FG patients at a quaternary center from July 2023-September 2024. Total testosterone (TT), free testosterone
(FT), luteinizing hormone (LH), follicle-stimulating hormone (FSH), sex hormone-binding globulin (SHBG), and es-
tradiol (E2) at admission, discharge, and follow-up (1-9 months) were examined. Two-sided Wilcoxon signed-rank
tests were used to compare paired hormone levels across time points. A validation analysis using two-sided Mann-
Whitney U tests was performed to compare hormone distributions between patients with complete vs. incomplete
data at all three time points. Results: Of 31 FG patients, 20 had hormone measurements at multiple time points; 12
had complete data at all time points. All patients presented with castrate to near-castrate levels of TT. TT and FT in-
creased significantly throughout recovery (both P < 0.011). E2 decreased significantly from admission to discharge
and from admission to follow-up (P = 0.014 and P = 0.008, respectively). All reconstruction types showed similar
recovery patterns. Conclusions: FG transiently suppresses testicular hormone production to castrate levels via the
HPG axis. However, the HPG axis has the capacity to recover to physiologic ranges, with testicular steroidogenesis
following suit. Without clear evidence of testicular necrosis, efforts should prioritize testicular preservation during
debridement and reconstruction.
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Introduction

Fournier's Gangrene (FG) is a rapidly progres-
sive necrotizing soft tissue infection of the
external genitalia that primarily affects men [1,
2]. Extensive tissue necrosis can rapidly prog-
ress to sepsis or septic shock [3]. Diagnosis
relies largely on clinical examination with soft
tissue necrosis of the scrotal and perineal tis-
sues being pathognomonic. Treatment requires
urgent broad-spectrum antibiotic therapy com-
bined with emergent and aggressive debride-
ment of necrotic tissues [1]. In contemporary
cohorts, the mortality rate of FG has declined
to 5-10%, justifying a closer examination of
survivorship outcomes [1, 4, 5]. Scrotal skin
infection and the associated critical illness
expose the testicles to physiologic dysregula-
tion, while surgical debridement disrupts local

thermoregulation. While testicular insult likely
stems from a combination of local inflamma-
tion, systemic critical illness, and a loss of
local protective soft tissue, this gonadal injury
remains poorly understood.

Current literature on FG has primarily focused
on identifying risk factors for mortality, improv-
ing reconstructive techniques, and optimizing
the timing of surgical debridement [1, 6].
However, the hormonal function of the testes
throughout the infection, surgical debridement
and reconstruction, and post-hospitalization
recovery has not been explored. Furthermore,
no established guidelines exist for endocrine
follow-up in these patients, despite the poten-
tial for significant disruption to hormonal ho-
meostasis. Between 5.6% and 21% of FG pa-
tients ultimately undergo orchiectomy. This is
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most often due to concern for testicular ne-
crosis or irreversible ischemia. However, orchi-
ectomies are occasionally performed to facili-
tate wound closure or reconstruction in the set-
ting of skin loss [7-9]. This practice remains
controversial as the testicles are typically via-
ble, even in severe infections [10]. Orchiectomy
may carry long-term consequences for hormon-
al regulation and fertility. A better understand-
ing of the physiological impact of FG on the
hypothalamic-pituitary-gonadal (HPG) axis is
therefore necessary to establish the value of
testicular preservation over orchiectomy.

This study aims to characterize changes in
testicular endocrine function in men with FG
involving the scrotum who did not undergo
orchiectomy, from hospital admission through
follow-up. We hypothesized that the systemic
inflammatory response associated with the
severe infection would transiently suppress
the HPG axis at presentation, with recovery of
endocrine function over time in most patients.

Methods
Data collection

A retrospective cohort study was performed
on adult male patients treated for FG at a
single, high-volume center from July 2023 to
September 2024. This study was reviewed and
approved by the Institutional Review Board at
the University of Washington and a formal
waiver of informed consent was granted (app-
roval number: STUDYO0018856).

Patients were prospectively identified on ad-
mission and treated via our institutional FG
clinical care pathway. All clinical data, includ-
ing serum studies of interest (total testoster-
one (TT), free testosterone (FT), follicle-sti-
mulating hormone (FSH), luteinizing hormone
(LH), sex hormone-binding globulin (SHBG) and
estradiol (E2)) and follow-up data were collect-
ed from institutional records following the com-
pletion of each patient’s care.

Demographic and clinical variables included
age, sex, race, body mass index (BMI), diabe-
tes, hemoglobin Alc, hypertension, presence
of coronary artery disease, and smoking histo-
ry. Hospitalization details included length of
stay, reconstruction type, and number of sur-
gical debridements. Hormonal profiles were

98

obtained at admission and discharge. Repeat
hormone profiles were collected at any follow-
up visit occurring within twelve months of dis-
charge. Follow-up time points varied due to dif-
ferences in patient access to care. Discharge
labs were consistently collected in the morn-
ing, whereas admission and follow-up samples
were collected throughout the day based on
timing of presentation and outpatient visit
schedules. Hormone levels were reported in
the following units: total testosterone in ng/
dL, free testosterone in pg/mL, LH and FSH in
mlU/mL, SHBG in nmol/L and E2 in pg/mL.
Laboratory reference ranges were defined per
institutional standards.

Statistical analysis

The Shapiro-Wilk test confirmed non-normal
distributions of demographic data. Therefore,
continuous variables are presented as me-
dian and interquartile range (IQR, Q1-Q3) using
descriptive statistics. For the primary analysis,
all available hormone measurements at each
time point were utilized for the expanded co-
hort (n = 20 total). One patient lacked admis-
sion hormone measurements but had mea-
surements at subsequent time points and was
therefore included in the cohort but excluded
from the admission time point analysis. Miss-
ing data were handled through pairwise dele-
tion. Two-sided Wilcoxon signed-rank tests
were used to compare paired hormone levels
across time points, with each pairwise com-
parison limited to patients with non-missing
values at both time points. A Bonferroni-ad-
justed significance threshold of a = 0.017 was
applied to account for three pairwise compari-
sons. A validation analysis using two-sided
Mann-Whitney U tests was performed to com-
pare hormone distributions between patients
with complete data at all three time points (n =
12) and the expanded cohort, with statistical
significance defined as o = 0.05. Descriptive
analyses were performed for subgroups strati-
fied by reconstruction type, with values pre-
sented as median (IQR, Q1-Q3) when multiple
measurements were available. Single measure-
ments and missing data were indicated accord-
ingly. No formal statistical comparisons were
made within reconstruction subgroups due to
limited sample sizes. All statistical analyses
were performed using R, version 4.5.1.
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Table 1. Baseline patient characteristics of expanded cohort

including patients with partial data (n = 20)

Characteristics

Total (n = 20)

Age, median (IQR)
Race, n (%)
White
Black
Asian
Hispanic
Other
BMI kg/m?2, median (IQR)
Diabetes Mellitus, n (%)
Hypertension, n (%)
Coronary Artery Disease, n (%)
Smoking Status, n (%)
Current
Former
Never/Unknown
Hemoglobin Alc, median (IQR)
Closure Type, n (%)
Primary with scrotum
Primary with one thigh pouch
Primary with two thigh pouches
Secondary Intent
Split-thickness Skin Graft
Median number of debridements, n (range)
Median time to discharge labs, days (range)
Median time to follow-up labs, days (range)
Median length of stay, days (range)

57 (48.5-63.5)

(urethral stricture, urinary re-
tention, and delayed ejacula-
tion). No patients had hormone
measurements at one-year of
follow-up.

14 (70) Hormone levels of the expand-
2(10) ed cohort at each time point
1(5) are summarized in Table 2,

2 (10) with longitudinal trajectories
1(5) shown in Figure 1. TT and FT
30.8 (26.8-37.9) increased s]gnlflcaqtly across
12 (60) all three time pqlnts P <
13 (65) 0.011). Gonadotropin respons-
es differed by hormone. LH

4(20) did not increase across time
points after Bonferroni correc-

7(35 tion, while FSH remained sta-

6 (30) ble during hospitalization but

7 (35) increased from discharge to
7.35 (5.7-10.3) follow-up (P = 0.014). SHBG
increased significantly during

12 (60) hgspitalizatipn (P = 0004) but
3(15) did not maintain significance
at follow-up. E2 decreased

2(10) significantly from admission
2(10) to discharge and from admis-
1(9) sion to follow-up (P = 0.014
3(2-16) and P = 0.008, respectively).
13 (6-50) Comparison of the complete
48 (31-274) cohort (n = 12) to the expand-
14.5 (4-70) ed cohort revealed no signifi-

IQR, interquartile range, Q1-Q3; BMI, body mass index.

Results

Between July 2023 and September 2024, 31
male patients were treated for FG. Twenty pa-
tients (65%) had hormone measurements for
at least two of three time points (admission,
discharge and follow-up) and comprised the
expanded cohort for primary analysis. Of these,
12 patients (39%) had complete hormone pan-
els at all three time points (admission, dis-
charge, and follow-up).

Patient characteristics of the expanded cohort
are shown in Table 1. Patients underwent a
median of three surgical debridements (range
2-16) prior to reconstruction. Post-discharge
complications occurred in five patients at one
month (urinary tract infection, wound dehis-
cence, superficial skin separation, and thigh
pouch pain), and in three patients at six months
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cant differences in median
hormone values at any time
point (Table 3, all P > 0.05).

When stratified by reconstruction type, all sur-
gical closure groups demonstrated similar hor-
monal recovery trajectories (Table 4).

Discussion

To our knowledge, this is the first study to
examine the endocrine impact of FG on the
HPG axis. Our results showed that testosterone
levels were markedly suppressed at admission,
increased steadily by discharge, and continued
to rise to physiological range at disease resolu-
tion within one year of follow-up, with gonado-
tropin levels following a similar trend. The re-
covery of testosterone alongside gonadotropin
recovery suggests that local inflammation and
disrupted scrotal thermoregulation from FG
and the subsequent surgical interventions did
not permanently damage the testicular ste-
roidogenic capacity. Rather, these findings are
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Table 2. Changes in serum hormone levels measured at three time points following treatment in the

expanded cohort

Hormone Admission Discharge Follow-Up pvalue
Median (IQR) Median (IQR) Median (IQR)

TT (ng/dL) 25 (14-37.8) 131 (49.5-172.5) 251.8 (192.2-377.8) Ad vs. Dc: <0.001
Dc vs. Fu: 0.003
Ad vs. Fu: 0.001

FT (pg/mL) 7.9 (3.89.2) 27.5(10.1-35.4) 55.5 (37.6-74.9) Ad vs. Dc: <0.001
Dc vs. Fu: 0.011
Ad vs. Fu: 0.003

LH (mIU/mL) 4.5 (3.5-7.2) 6.5 (5.2-9.8) 8 (5.4-9.8) Ad vs. Dc: 0.029
Dc vs. Fu: 0.168
Ad vs. Fu: 0.038

FSH (mIU/mL) 7.5 (5-12.5) 8 (6-10.8) 14 (10.8-17.4) Ad vs. Dc: 0.459
Dc vs. Fu: 0.014
Ad vs. Fu: 0.054

SHBG (nmol/L) 20 (12-27) 32.5(28.2-47.2) 30 (21.2-41) Ad vs. Dc: 0.004
Dc vs. Fu: 1.000
Ad vs. Fu: 0.120

E2 (pg/mL) 38.5 (25.2-57) 25 (20-31.5) 26.5(21.9-32.4) Ad vs. Dc: 0.014

Dc vs. Fu: 0.759
Ad vs. Fu: 0.008

Ad, admission; Dc, discharge; Fu, follow-up; TT, total testosterone; FT, free testosterone; LH, luteinizing hormone; FSH, follicle-
stimulating hormone; SHBG, sex hormone-binding globulin; E2, estradiol; IQR, interquartile range. Bold numbers indicate sig-
nificance after Bonferroni correction (o = 0.017). Values reported as Median (IQR, Q1-Q3). p-values from two-sided Wilcoxon
signed-rank tests. Sample sizes vary at each time point due to incomplete follow-up data, with all available measurements

included in the analysis.

consistent with acute suppression of the HPG
axis by the systemic illness response. As the
infection resolved, the HPG axis recovered to
its eugonadal range, with testicular steroido-
genesis following suit.

The initial suppression of the HPG axis and
testosterone production is likely multifactorial.
Transient HPG axis suppression has been well-
documented in the setting severe illness, and
both hyper- and hypogonadotropic hypogonad-
ism can occur in acutely ill men [11-13]. In
our cohort, we observed hypogonadotropic hy-
pogonadism throughout the disease course.
Many proposed mechanisms may contribute to
hypogonadism in critical illness, including re-
duced gonadotropin-releasing hormone (GnRH)
synthesis, hypercortisolemia, and hyperestro-
genemia, though the exact mechanism re-
mains unclear [12, 13]. The decline in serum
E2 levels observed in our patients over time
makes hyperestrogenemia an unlikely driver of
HPG axis suppression in the setting of FG.
Similar to Cushing’s disease, the severe sys-
temic inflammatory response in FG likely acti-
vates the hypothalamic-pituitary-adrenal (HPA)
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axis, producing endogenous hypercortisolemia
that inhibits GnRH synthesis and serves as
the main driver of central axis inhibition [13].
Glucocorticoids may further inhibit sex steroid
hormone production through glucocorticoid re-
ceptor-mediated inhibition at the level of the
gonads [14]. Future research should explore
this proposed mechanism of HPA-mediated
HPG axis suppression in the context of FG.

The variability in admission hormone levels
observed in our cohort mirror patterns report-
ed in other critical ilinesses. The degree of HPG
axis suppression has been shown to correlate
inversely with illness severity, and the reported
mortality rate in FG ranges from 7.5% to 88% in
literature, reflecting substantial heterogeneity
in clinical disease severity [15, 16]. This vari-
ability in infection severity likely accounts for
much of the individual variability in hormonal
levels seen in Figure 1.

Central HPG axis suppression is likely not the
only driver of the hypogonadism in patients
with FG. Previous studies have found a sig-
nificant negative correlation between serum
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Endocrine function Fournier’'s gangrene

A Total Testosterone (TT) B Free Testosterone (FT)
600 1 [ @
[ ]
° 100 ®
. 4001 o =
3‘3" E
2 2
=
2001 o 501
.
01 04 e
) ‘;9\0(\ r&& $.\)Q
& & °
?5‘,- &F «9
C Luteinizing Hormone (LH) D Follicle Stimulating Hormone (FSH)
@ [ J
301
o
301 .
o ® ZE‘
€ 20
3 = 5 : : -
= £ ®
E = ° >
T [} 0N o B
|
10 L «
4
: : : :
[ ]
ol 8 o2 : :
& @ R & @ Q
’6%\0 /59 q\’\} -Gf"\o %3@ \‘\,\}
S & §° & & &°
¥ < «© S & <
E Sex Hormone Binding Globulin (SHBG) F Estradiol (E2)
® 100 1 )
e]
—_ ] Q
= 100 1 =5 ‘e @
]
£ E
- 8 ® g
g o 8 o~ 501
I 501 g 8 .
7] ® - N
; —— >
g 8 ' 251
H g
o @ o
e S $,\>Q S &S R
& ‘%(‘5\ 6@ @\"9 s C}\o
© < < ¥ S
Time Point

Figure 1. Individual hormone trends of the expanded cohort. This figure displays the collective trends of each in-
dividual hormone measure. Subpanels include: A. Total testosterone in ng/dL; B. Free Testosterone in pg/mL; C.
Luteinizing Hormone in mIU/mL; D. Follicle-Stimulating Hormone in mIU/mL; E. Sex Hormone-Binding Globulin in
nmol/L; F. Estradiol pg/mL.

inflammatory markers and free testosterone, endotoxin exposure, which may locally impair
independent of LH and FSH levels [17]. The Leydig cell function in addition to centrally sup-
polymicrobial nature of FG ensures substantial pressing the HPG axis, potentially contributing
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Table 3. Comparison of serum hormone levels between patients literature emphasizes that or-

with complete hormone data at all three time points (complete co- chiectomies should be per-
hort, n = 12) and the expanded dataset that includes additional formed only when strictly nec-
patients with partial data (expanded cohort, n = 19 at admission, essary, as testicular involve-
n = 18 at discharge, n = 14 at follow-up) ment is rare given the typical
preservation of testicular neu-
p-value rovascular supply and the sep-

Complete Cohort Expanded Cohort

Hormone

Median (IQR) Median (IQR)
TT (ng/dL) aratg fascial compartmept en-
Admission 27.5 (14.8-46) 25.0 (14-37.8) 0.683 g'eoél':g tsfe ;ii;ss'ivee"e;e'rri‘n:‘ael
Discharge 158.5(102.8-180.8) 131 (49.5-172.5)  0.597 and sorotal infection [7, 9, 101
Follow-Up 308 (215.5-406.8) 251.8 (192.2-377.8) 0.561 To date, however, this recom.
FT (pg/mL) mendation has focused on an-
Admission 8.2 (5.8-9.9) 7.9 (3.89.2) 0.710 atomical and surgical princi-
Discharge 30.0 (14.7-45.7) 27.5 (10.1-35.4) 0.718 ples as opposed to endocrino-
Follow-Up 62.1(49.6-77.7) 55.5 (37.6-74.9) 0.707 logic data. While clinical as-
LH (mIU/mL) sessment of testicular viability
Admission 4.5 (2-6) 4.5 (3.5-7.2) 0.471 can be difficult in the setting
Discharge 8(5.59.2) 6.5 (5.29.8) 0.844 of severe surrounding tissue
Follow-Up 8(5-9.1) 8 (5.4-9.8) 0.808 necrosis, our data demon-
strate that preserved testicles

FSH (mIU/mL) . o
o not only survive the initial in-
A(.jmlssmn 7 (5.8-11.8) 7.5 (5-12.5) 0.980 sult of FG but also recover
Discharge 7.5 (6-9.2) 8 (6-10.8) 0.528 physiological endocrine func-
Follow-Up 15.9 (10.8-19.5) 14 (10.8-17.4) 0.727 tion within the follow-up peri-
SHBG (nmol/L) od. The similar hormonal re-
Admission 17 (13.5-25.5) 20 (12-27) 0.831 covery observed across differ-
Discharge 31.5 (29.5-41.8) 32.5(28.2-47.2) 0.911 ent reconstructive efforts, de-
Follow-Up 37.3 (25-41) 30 (21.2-41) 0.784 spite small sub-group sizes,
E2 (pg/mL) further suggests that recon-
Admission 38.5 (27-60) 385 (25.257)  0.858 structive efforts are worthwhi-
Discharge 20 (20-26) 25 (20-31.5) 0.242 le during surgical treatment
Follow-Up 235(21.6282)  26.5(21.932.4)  0.538 [22]. Therefore, without clear

evidence of testicular necro-
sis, effort should be undertak-
en to preserve the testicles at
the time of both the initial
debridement and closure or
reconstruction. Testicular pre-
servation may help minimize
HPG axis disruption and opti-
mize recovery of hormone pro-

TT, total testosterone; FT, free testosterone; LH, luteinizing hormone; FSH, follicle-
stimulating hormone; SHBG, sex hormone-binding globulin; E2, estradiol; IQR, inter-
quartile range. This validation analysis assessed whether the complete cohort was
representative of the broader patient population. Values represent median with in-
terquartile range (IQR, Q1-Q3). Two-sided Mann-Whitney U tests were used to com-
pare hormone distributions between cohorts at each time point. Statistical signifi-
cance defined as o = 0.05. No significant differences were observed between the
complete and expanded cohorts for any hormone at any time point (all P > 0.05).

to the castrate-range testosterone levels ob-
served in some patients [3, 18]. Moreover, tes-
tosterone is known to decline following surgical
stress for 6-7 days postoperatively, with com-
pensatory LH elevations [19-21]. Extensive sur-
gical debridement may therefore have com-
pounded HPG axis suppression in our cohort.

Importantly, our findings provide the first hor-
monal evidence in support of the current con-
sensus favoring testicular preservation over
orchiectomy in FG management [9, 16]. Current
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duction and fertility potential in FG patients,
even when transient hypogonadism is present.

This study has several limitations, and its gen-
eralizability may be limited to similar patient
populations. First, this is an observational
study with a small sample size. Because many
patients are transferred to our hospital after
primary debridement elsewhere, or reside out
of state, obtaining follow-up hormone data
was challenging. As a result, complete hor-
mone panels were not available for all patients

Am J Clin Exp Urol 2026;14(4):97-105
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Table 4. Descriptive analysis of median serum hormone levels at three time points stratified by surgical
closure type of the expanded cohort, which includes patients with partial data

Primary Closure Primary Closure with Primary Closure with

Secondary Intent SplitThickness

Hormone with Scrotum One Thigh Pouch  Two Thigh Pouches Skin Graft
n=12 n=3 n=2 n-2 n=1

TT (ng/dL)

Admission  25.5(14.8-36.2) 55 (34.5-65.5) 25 (17.5-32.5) 22.5(21.2-23.8) 10°

Discharge 123 (53-172) 152 (97-164.5)  117.5(106.8-128.2) 10° 5222

Follow-Up 308 (196.5-450) 309.5 (265.2-353.8) 218.8 (204.4-233.1) 142.5 (85.8-199.2) -
FT (pg/mL)

Admission 8.4 (3.9-9.9) 7.9 (7.2-15.7) 3.5° 6.9 (5.7-8.2) 0

Discharge 25.3 (8.6-38.5) 27.2(18.1-31) 30.8 (29.3-32.2) (0% 134.22

Follow-Up 62.1(44.5-77.7) 67.2(60.6-73.8) 52.5(47.1-58) 13.1(11.1-15.1) -
LH (mIU/mL)

Admission 4.5 (3.56.2) 6 (3.5-7) 3(2.5-3.5) 15(11.5-18.5) 42

Discharge 6 (5-8.5) 10 (8-11) 6 (5.5-6.5) 3 32°

Follow-Up 8(6.1-9.1) 7.5 (6.2-8.8) 8.5(8.2-8.8) 7.5 (6.2-8.8) -
FSH (mIU/mL)

Admission 8.5(5.8-13.2) 6(4.5-8) 2.5(1.83.2) 18.5 (16.2-20.8) 57

Discharge 9 (6-10.5) 6 (4.5-14.5) 6.5 (6.2-6.8) 10° 29°

Follow-Up 12 (10.5-17.9) 23.5(19.2-27.8) 14 (13.5-14.5) 10° -
SHBG (nmol/L)

Admission  21.5(13.5-25.5) 17 (12-38) 17 25 (16-34) 20°

Discharge 32(29.5-44.5) 33 (30.5-43) 26 (20.5-31.5) 62° 28°

Follow-Up ~ 40.8 (22.6-43.5) 28 (25-31) 23.5(22.2-24.8) 78 (46.5-109.5) -
E2 (pg/mL)

Admission 27 (20-47.2) 39 (29.5-57.5) 73 (60-86) 61.5 (47.8-75.2) 60?

Discharge 20 (20-25) 25 (22.5-27) 35° 342 507

Follow-Up ~ 23.5(21.6-32.6) 29.5(28.2-30.8) 29.8 (27.9-31.6) 24 (22.5-25.5) -

All data presented as median (IQR, Q1-Q3) when multiple data are available. a, Single measurements; -, Missing data; TT, Total
Testosterone; FT, Free Testosterone, LH, Luteinizing Hormone; FSH, Follicle-Stimulating Hormone; SHBG, Sex Hormone-Binding

Globulin; E2, Estradiol.

at each prespecified time points, limiting
statistical power. Second, hormone measure-
ments were not consistently performed in the
early morning across all time points. Given the
diurnal variations of testosterone levels, collec-
tion timing may have introduced variability in
the observed values. Third, heterogeneity in
infection severity resulted in variability in the
number of debridements and reconstructive
approaches performed. The small number of
patients within each reconstruction type limit-
ed our ability to independently assess the
effects of reconstruction approach on hormon-
al recovery. Finally, variable lengths of hospi-
talization resulted in discharge hormone mea-
surements at different postoperative time
points, potentially introducing additional vari-
ability. However, we considered discharge a
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reasonable time point as it uniformly represent-
ed when infection was resolved and recon-
struction was complete. Future studies should
focus on prospective, multicenter cohorts with
standardized hormone testing protocols and
larger sample sizes to further clarify FG’s im-
pact on endocrine function. A larger sample
size may also allow for stratification by type of
scrotal reconstruction to understand potential
nuances in postoperative hormonal recovery.

Conclusions

Our findings suggest that the HPG axis is tran-
siently disrupted during the acute phase of FG
but retains the capacity to return to physiologic
ranges following recovery. These results under-
score the importance of testicular preservation

Am J Clin Exp Urol 2026;14(4):97-105
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at the time of surgical debridement when clini-
cally feasible.
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