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Introduction

Lichen sclerosus (LS) is a chronic, progressive, sclerosing, 
inflammatory dermatosis (1). It was previously referred 
to as balanitis xerotica obliterans. LS is now the preferred 
terminology since the disease can also affect anogenital 
and extragenital sites, in both men and women (2). The 

precise aetiology remains contentious, however, multiple 
contributory factors are thought to play a role, including 
genetic predisposition, autoimmune disease, infection and 
local factors such as prior trauma or chronic irritation (3). 

LS in men most commonly involves the glans penis 
and prepuce (4). Scrotal LS is less common and perianal 

Original Article

Prevalence and sequelae of penile lichen sclerosus in males 
presenting for circumcision in regional Australia: a multicentre 
retrospective cohort study

Michael Kwok1,2, Nathan Shugg1, Amila Siriwardana1, Ross Calopedos3, Katherine Richards4,  
Sanjeev Bandi5, John Hempenstall1,2,6,7, Prem Rashid3,4,8,9,10, Devang Desai1,2,6,7 

1Department of Urology, Toowoomba Hospital, Queensland, Australia; 2Faculty of Medicine, University of Queensland, Brisbane, Australia; 
3Department of Urology, Port Macquarie Base Hospital, New South Wales, Australia; 4Rural Clinical School, University of New South Wales, 

Sydney, Australia; 5Department of Urology, Mater Misericordiae Hospital, Mackay, Queensland, Australia; 6St Andrew’s Toowoomba Hospital, 

Queensland, Australia; 7St Vincent’s Private Hospital Toowoomba, Queensland, Australia; 8Port Macquarie Private Hospital, New South Wales, 

Australia; 9Wauchope District Memorial Hospital, New South Wales, Australia; 10Kempsey District Hospital, New South Wales, Australia

Contributions: (I) Conception and design: D Desai; (II) Administrative support: D Desai, M Kwok; (III) Provision of study material or patients: P 

Rashid, D Desai, S Bandi, J Hempenstall; (IV) Collection and assembly of data: M Kwok, J Hempenstall, R Calopedos, K Richards, P Rashid, S 

Bandi; (V) Data analysis and interpretation: M Kwok; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Dr. Michael Kwok. Toowoomba Hospital, Pechey Street, Toowoomba, Queensland 4350, Australia. Email: michael.kwok@uq.edu.au.

Background: Lichen sclerosus (LS) in men commonly involves the external genitalia, with up to 20% of 
these patients developing urethral stricture disease, and a small group developing malignant transformation 
to penile squamous cell carcinoma (SCC). The objective of this study was to determine the prevalence of LS 
and its sequelae in males presenting for circumcision.
Methods: A multicentre retrospective cohort study was conducted at 8 hospitals within 3 Australian 
regional centres. We identified males who underwent circumcision between January 2004 and November 
2018 and obtained histological and clinical data. Histopathological confirmation of LS was the primary 
outcome. Development of urethral stricture disease and penile cancer were secondary outcomes. 
Results: Six hundred and eleven patients underwent circumcision, of which 313 (51.2%) had a specimen 
sent for histology. Of these, 199 (63.6%) had confirmed LS where the median age at diagnosis was 65 

years [interquartile range (IQR), 40–77]. Even if the remainder of unsent specimens were free of LS, the 
prevalence would still be 32.6%. Amongst the patients with LS, 44 (22.1%) developed urethral strictures, 1 
penile SCC (0.5%), and 1 penile intraepithelial neoplasia (0.5%).
Conclusions: The prevalence of LS in patients undergoing circumcision where the foreskin was sent for 
histopathological review was 63.6%. In those with LS, the prevalence of urethral stricture disease was 22.1%. 

Keywords: Lichen sclerosus (LS); prevalence; balanitis xerotica obliterans; circumcision; urethra

Submitted Jan 13, 2022. Accepted for publication Apr 17, 2022.

doi: 10.21037/tau-22-29

View this article at: https://dx.doi.org/10.21037/tau-22-29

785

https://crossmark.crossref.org/dialog/?doi=10.21037/tau-22-29


Translational Andrology and Urology, Vol 11, No 6 June 2022 781

© Translational Andrology and Urology. All rights reserved.   Transl Androl Urol 2022;11(6):780-785 | https://dx.doi.org/10.21037/tau-22-29

involvement in men is rare (1). Clinically, LS can 
manifest as areas of abnormal skin greying, whitening, 
reddening, induration, plaque formation and/or fissuring 
(see Figure 1). This can lead to phimosis, paraphimosis, 
painful erections, voiding symptoms and/or urinary 
retention. Histologically with standard Hematoxylin 
and eosin staining, LS is characterised in the early phase 
by moderately heavy lymphocytic infiltrate in the basal 
epidermis with associated basal vacuolar change, and similar 
infiltrate in the superficial dermis (1). Further progression is 

characterised by epidermal atrophy, surface hyperkeratosis, 
thickened basement membrane, broad underlying zone of 
sub-epidermal oedema with homogenisation of collagen, 
subsequent sclerosis and minimal inflammatory infiltrate 
deep to dermal fibrosis (1). 

LS can extend to involve the urethral meatus and urethra 
itself, with up to 20% of patients experiencing urethral 
strictures (5) (see Figure 2). These are typically distal, but 
in severe cases may involve the entire urethra (6). It has 
been postulated that obstruction of urine at the level of the 
glans penis leads to extravasation of urine into the glands of 
Littre, with subsequent inflammation and spongiofibrosis, 
resulting in urethral structuring (6,7). 

There  i s  a l so  a  0 .00–8.40% r isk  of  mal ignant 
transformation (8,9), most commonly penile squamous cell 
carcinoma (SCC). The process by which LS leads to penile 
SCC is not entirely understood, but factors thought to 
play a role include various dermatoses, carcinoma in situ, 
HPV infection, and phimosis and smegma retention in 
uncircumcised males (10). Despite a link with penile cancer, 
long-term surveillance of patients with LS is not routine.

Treatment of LS limited to foreskin with circumcision 
is often curative. In a retrospective study of 287 patients 
with BXO treated with circumcision alone and up to 
14 years of follow-up, 92% did not require any further 
intervention and had alleviation of their symptoms (5). Even 
disease extending to the glans may normalise following 
circumcision (4). Medical management of mild-moderate 
cases of LS can be attempted with corticosteroids applied 
topically or an intralesional injection (5), and similarly these 
treatments may also be used as an adjunct or following 
recurrence after surgical treatment (1).

In patients with more extensive involvement of the 
glans, urethra or surrounding tissue, other surgical options 
may need to be considered. Urethrotomy, meatotomy, 
or urethral dilatation were traditionally used, though 
high recurrence rates has resulted in a trend towards 
reconstruction, including glans resurfacing, urethroplasty 
or even perineal urethrostomy. In these cases, LS may recur 
despite treatment. Even after urethroplasty, LS-associated 
strictures have high recurrence rates (4).

The prevalence of penile LS is not well established. 
A prospective study with random genital biopsy cannot 
be ethically justified. Therefore, the objective of this 
retrospective study is to determine the prevalence of LS 
and its sequelae in patients who underwent circumcision 
where a specimen was submitted for histopathological 
review. We present the following article in accordance with 

Figure 1 Penile lichen sclerosus recurrence involving the glans 
penis and urethral meatus. 

Figure 2 Pan-urethral stricture with near obliterative bulbar 
region in a patient with lichen sclerosus.
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the STROBE reporting checklist (available at https://tau.
amegroups.com/article/view/10.21037/tau-22-29/rc).

Methods

A multicentre retrospective cohort study was performed 
at 8 hospitals within 3 major Australian regional centres. 
The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by the Darling Downs Hospital and Health 
Services Human Research Ethics Committee (reference 
number: HREC/17/QTDD/56) and individual consent 
for this retrospective analysis was waived. All patients who 
underwent circumcision at the Toowoomba Hospital, 
St Andrew’s Toowoomba Hospital, St Vincent’s Private 
Hospital Toowoomba, Port Macquarie Base Hospital, Port 
Macquarie Private Hospital, Wauchope District Memorial 
Hospital, Kempsey District Hospital, and Mater Mackay 
Hospital, between January 2004 and November 2018, 
were included in this study. Patients with no histology or 
unavailable medical records were excluded. There was no 
pre-determined sample size. Our intent in utilising data 
from regional centres was to more accurately capture 
subsequent stricture or cancer complications, as patients are 
more limited to local follow-up. 

The histology of circumcision specimens and patient 
medical records were examined. The primary outcome 
was histological confirmation of LS. Secondary outcomes 
included development of urethral strictures and penile 
cancer, the treatment of these LS sequelae, as well as 
alternative histological diagnoses, during the same time 
period. 

Statistical analysis 

The following data was collected: age at circumcision, date 
of circumcision, location of procedure, histopathology 
diagnoses, urethral strictures and treatments, and penile 
cancer and treatments. We reported the data using 
descriptive statistics and calculated the median patient age 
with interquartile range, and prevalence of each of the 
histological diagnoses and LS sequalae. 

Results

We identified 611 patients who underwent circumcision and 
had follow-up during a 14-year study period, with a median 
age of 31 years [interquartile range (IQR), 9–68]. Of these, 
313 patients had a specimen sent for histology (51.2%). 

Rates of pathology sent for Toowoomba Hospital 
was 24% (40/164), St Andrew’s and St Vincent’s Private 
Hospital Toowoomba was 100% (150/150), Mater Mackay 
Hospital was 100% (19/19), Port Macquarie Base Hospital 
was 31.6% (43/136), Port Macquarie Private Hospital was 
39.7% (50/126), Wauchope District Memorial Hospital 
was 71.4% (5/7) and Kempsey District Hospital was  
66.7% (6/9).

Of the 313 patients who had a specimen sent for 
histology, 199 (63.6%) had confirmed LS, 61 (19.5%) had 
acute/chronic inflammation, 6 (1.9%) had lichen planus, 5 
(1.6%) had Zoon’s balanitis, 6 (1.9%) had other diagnoses 
(hypertrophic scar, superficial fungal infection, benign 
keratosis and epidermal cyst), and 36 (11.5%) had no 
pathology on histology. These findings are summarised in 
Table 1. To further break down the prevalence of LS within 
our study population, 60 out of 278 patients (21.6%) had LS 
in the Port Macquarie region, compared to the Toowoomba 
region with 122 out of 314 (38.9%), and the Mackay region 
with 17 out of 19 (89.5%). 

Of the 199 patients with LS, 44 (22.1%) developed 
urethral strictures (refer to Table 2). Of these, 31 (70.5%) 
were located at the meatus, 4 (9.1%) involved the penile 
urethra, 6 (13.6%) involved the bulbar urethra, 1 (2.3%) 
was at the peno-bulbar junction and 2 (4.5%) were pan-
urethral. In terms of management, 33 of 44 urethral 
stricture patients (75%) required urethral dilatation, 5 had 
urethrotomy (11.4%), 2 underwent meatotomy (4.5%), and 
1 had buccal mucosal graft pan-urethroplasty (2.3%).

In  terms  o f  mal ignancy,  1  pat ient  had  peni le 
intraepithelial neoplasia (0.5%) and was completely 

Table 1 Histological diagnosis in patients presenting for circumcision 

Histology n=313/611 Frequency Percentage

Lichen sclerosus 199 63.6%

Acute/chronic inflammation 61 19.5%

Lichen planus 6 1.9%

Zoon’s balanitis 5 1.6%

No pathology 36 11.5%

Other (hypertrophic scar, superficial 
fungal infection, benign keratosis, 
epidermal cyst)

6 1.9%

Total 313 100%

https://tau.amegroups.com/article/view/10.21037/tau-22-29/rc
https://tau.amegroups.com/article/view/10.21037/tau-22-29/rc
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treated with circumcision, and 1 was diagnosed with 
invasive T3N0M0 penile SCC (0.5%) at three years post-
circumcision and was treated with radical penectomy and 
perineal urethrostomy.

Patients with LS had a median age of 65 years (IQR, 
40–77), compared with 22.5 years (IQR, 18–41) for patients 
with normal pathology.

Discussion

Of the 313 patients who underwent circumcision and had a 
specimen sent, 199 (63.6%) had a histological diagnosis of 
LS. Accounting for potential selection bias in the unlikely 
scenario that the remainder of unsent specimens were free 
of LS, the prevalence here would still be 32.6%. Reports in 
the literature of LS prevalence are highly variable. In adult 
men undergoing circumcision, the rates of histologically 
confirmed LS ranged from 1% to 67.4% (11-15). In mixed 
cohorts of adult and paediatric males, the prevalence of 
LS was 12.3–14.2% (16,17). In a study looking at only 
the paediatric population, the prevalence of LS was  
34.5% (18). Even in this younger population LS is 
extremely common, reinforcing the importance of early 
recognition and management with circumcision which 
may prevent long-term complications. In selected cohorts 
with a pre-existing clinical diagnosis of LS, 65–93.5% 
of undergoing circumcision had confirmation of LS on 
histopathology (19,20). 

Within the 14-year studied period, 22.1% of patients 
were concurrently or subsequently found to have urethral 
strictures, investigated as per clinician suspicion or urinary 
symptom profile with urethrogram or urethroscopy. This 
rate is comparable to other series reported within the 
literature, with 20% of patients with LS requiring stricture-
related surgery (5). When a large portion of circumcision 

specimens are not sent for histopathology, patients with 
undiagnosed LS may not be adequately counselled and 
followed up regarding stricture risk. Subsequently the 
treatment of LS sequelae may be delayed, which can lead to 
increasingly invasive management for progressed disease. 
Patients should be fully informed of potential LS stricture 
sequelae, and carefully evaluated early through history, 
examination, symptom scores, flow rates and if necessary, 
retrograde urethrogram or urethroscopy. Therefore, higher 
referral of specimens for histopathological diagnosis may be 
reasonable. 

It should be noted that 7 patients who developed stricture 
disease had isolated proximal urethral strictures. LS 
strictures originate distally, though may spread to become 
panurethral (6). Therefore, these cases may represent 
concomitant disease or shared underlying aetiology of 
stricture and LS, such as trauma or infection.

Penile cancer is uncommon with less than 1 case per 
100,000 men in Europe and North America (21). However, 
LS is associated with malignancy in 0.00–8.40% of cases 
(8,9) and in patients with confirmed penile SCC, LS is 
histologically noted in 28–44% of cases (8). These figures 
are higher than those for penile cancer in the general 
population and so LS is an important risk factor (21). 
Despite the high incidence of LS in patients with penile 
SCC, there does not appear to be any increased rates of 
adverse histopathological features, including tumour grade, 
stage, presence of lymphovascular invasion, histological 
subtype, carcinoma in situ or nodal status (22). In our study 
population, despite a high prevalence of LS, only 2 cases 
(1.2%) of penile malignancy where identified. However, our 
patients underwent circumcision which is often curative for 
LS (5), and systematic review evidence suggests that men 
circumcised in childhood/adolescence have a substantially 
lower risk of developing invasive penile cancer (23). 
Furthermore, the incidence of penile SCC increase with age 
with a peak occurring in the sixth decade (21,24). Hence, it 
is possible that with further prolonged follow-up increased 
numbers of penile SCC may be detected in our cohort. 

To assess prevalence through a wider population of all 
circumcision patients, the clinical indication for circumcision 
was not independently analysed. While circumcision is 
most commonly performed for religious or tribal reasons  
globally (25), in the practice of the surgeons who have 
provided the data for this study, circumcision was generally 
undertaken in those presenting with symptomatic penile 
pathology such as phimosis or penile infections. Therefore, 
only a small proportion of non-medical circumcisions would 

Table 2 Urethral strictures in patients with histologically confirmed 
lichen sclerosus 

Urethral stricture n=44/199 Frequency Percentage

Meatal stenosis 31 70.5%

Penile urethral stricture 4 9.1%

Bulbar urethral stricture 6 13.6%

Peno-bulbar junction 1 2.3%

Pan-urethral stricture 2 4.5%

Total 44 100%
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have been undertaken but was not specifically analysed and 
is a limitation of this study. 

In our study population, 48.8% did not have a specimen 
sent for histology, as specimens are commonly referred for 
pathological analysis only when there is clinical concern for 
significant underlying abnormality (25). This represents a 
key limitation in retrospective analysis, and restriction in 
assessing true prevalence, with further prospective study 
indicated to reduce selection bias. 

The effectiveness, timing and duration of long-term 
follow-up for patients with penile LS is not well defined. 
Some authors suggest yearly review following treatment 
of LS, with history, flow rates, symptom scores and careful 
physical examination (4). However, it is unclear if such 
practice is feasible or beneficial for long-term outcomes. 
With limited healthcare resources, routine clinical review 
is unlikely to be economically justifiable, especially in 
regional areas. Instead, given the significance of sequelae of 
LS, patient counselling is critical to facilitate early patient 
presentation and subsequent identification of potential 
stricture disease or malignant transformation. 

Conclusions

Our study suggests a high prevalence of LS (63.6%) in 
patients presenting for circumcision. In those with LS, 
the prevalence of urethral strictures was 22.1%. Current 
practices in attaining tissue diagnosis at circumcision may be 
insufficient, which has implications on patient counselling 
and early recognition of potentially serious complications. 
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