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Hidradenitis suppurativa is a chronic inflammatory di-
sorder of the hair follicle with a high level of morbi-
dity. Pilonidal sinus disease is a comorbid disorder and
may be the reason for first contact with the health-
care system of patients with hidradenitis suppurativa.
The aim of this study was to evaluate the frequency of
association of pilonidal sinus disease and hidradeni-
tis suppurativa and to explore whether pilonidal sinus
disease defines a different clinical profile for patients
with hidradenitis suppurativa. A cross-sectional study
in which data regarding past history of pilonidal sinus
disease, clinical and sociodemographic information
were recorded during the first visit to the Hidradenitis
Suppurativa Clinic of 2 tertiary hospitals. A total of 839
patients were included in the study. Of these, 51.7%
(434/839) were male and mean age was 37.3:13.6
years. Pilonidal sinus disease was present in 32.6%
(269/839) of the patients and was associated with
an early debut of hidradenitis suppurativa, a higher
Hurley stage, inflammatory phenotype and a greater
number of fistulas and perianal involvement. Elapsed
time between pilonidal sinus disease and diagnosis of
hidradenitis suppurativa was associated with higher
disease severity. Pilonidal sinus disease is a frequent
comorbidity and risk marker for hidradenitis suppura-
tiva disease severity. Pilonidal sinus disease could be
a sentinel event to identify patients who would benefit
from close treatment and follow-up.
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idradenitis suppurativa (HS) is an inflammatory

dermatosis with a chronic and relapsing course. It
presents as painful nodules and abscesses that may de-
velop into fistulous tracts and retracting scars. HS affects
intertriginous regions, such as armpits, breasts, inguinal,
perianal and perineal areas, where the density of piloseba-
ceous units is high. A prevalence of HS of 1% is estimated
in the general population (1). Its course and nature entail
great morbidity and impact on quality of life (2—4). The

SIGNIFICANCE

Pilonidal sinus disease is the most frequent comorbidity
in patients with hidradenitis suppurativa. However, little is
known about its prognostic significance. The aim of this
study was to explore, in a Spanish cohort, how pilonidal
sinus disease can impact the course and severity of hidra-
denitis suppurativa. The results suggest that pilonidal sinus
disease and elapsed time between pilonidal sinus disease
and hidradenitis suppurativa diagnosis could be risk mar-
kers for hidradenitis suppurativa severity.

pathogenesis of HS is multifactorial and implies the alte-
ration of skin microbioma, abnormal activation of innate
immunity and over-expression of inflammatory cytokines
(5). These mechanisms converge in the pilosebaceous
unit, prompting its occlusion and subsequent cysts and
abscess formation (6). Classically, this phenomenon was
considered a meeting point disorder, in which follicular
occlusion leads to keratin retention and secondary bacterial
colonization. Initially, the triad of HS, acne conglobata and
dissecting cellulitis of the scalp was considered (7). Later
in 1975 pilonidal sinus disease (PSD) was added, leading
to the term follicular occlusion tetrad (8).

On the other hand, PSD presents as a frequently soli-
tary cystic lesion in the intergluteal fold, which contains
hair and tends to inflammation. In the past, it was thought
its aetiology was purely congenital, and that it derived
from remnants of the embryonic appendage. Currently, it
is widely considered an acquired disease, since pilonidal
cysts have been observed in areas such as the scalp or
interdigital spaces in barbers and shearers (9, 10). Its
pathogenesis seems to lie in the production of negative
pressure within certain areas, which prompts the suction
of hair nearby, and when chronically inflamed, can lead
to a foreign body granulomatous reaction (11).

HS and PSD are both associated with smoking, obesity
and metabolic syndrome (12). Both disorders develop in
areas subjected to great mechanical stress (13, 14). HS
and PSD cysts additionally have in common histological
and sonographic traits (12, 15). As a result of the afo-
rementioned, some authors hypothesize that PSD may
be a unilocalized form of HS (12). Nevertheless, other
researchers suggest PSD to be an extension of the HS
phenotype, in line with the theory of the tetrad of fol-
licular occlusion.
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The aims of this study were: (i) to evaluate the preva-
lence of PSD among patients with HS, (if) to examine
whether this subpopulation presents differential clinical
characteristics, and (ii7) to evaluate the elapsed time
between PSD and HS diagnosis and to explore its prog-
nostic implications.

MATERIALS AND METHODS

A cross-sectional study was performed, in which PSD diagnosis
and elapsed time between PSD and HS were evaluated, with the
aim of exploring the clinical profile of patients on the basis of this
phenotypical characteristic.

Patients

All consecutive patients with HS attending the specialized unit for
HS were recruited at their first visit to the Hospital Universitario
Virgen de las Nieves (Granada, Spain) and Hospital Parc Tauli
(Sabadell, Spain) between 2011 and 2021. All participants received
all available information regarding the study and provided written
informed consent.

Inclusion criteria

The inclusion criteria were as follows: (7) patients with clinical
diagnosis of HS; (ii) informed consent from the patient or the legal
representatives to be included in the study.

Exclusion criteria

The exclusion criteria were: (i) refusal by the patient or legal
representative to participate in the study.

Variables of interest

Main variables.

» Diagnosis of PSD previous to the first visit of the patient to
the HS unit. The diagnosis of PSD and age of presentation to a
healthcare provider (be it general practitioner, general surgeon
or other medical specialist) must be registered in the clinical
record. This data was available for the cohort of patients of
Hospital Universitario Virgen de las Nieves. In addition, all
patients underwent complete physical examination to detect
unnoticed PSD.

Severity of hidradenitis suppurativa:

e The International HS severity scoring system (IHS4) was
used to assess inflammatory activity. It was calculated using
the following formula: (number of nodules x1) + (number
of abscesses x2) + (number of fistulas x4).

e The Hurley classification was used to assess structural
damage. It consists of 3 stages (I, presence of abscesses
without fistulous tracts or scars; 11, recurrent abscesses and
single or multiple fistulae and scars widely separated between
them; III, abscesses and confluent fistulas with large areas
of extensive scarring).

Other variables

* Socio-demographic, biometric and clinical variables, including
age, sex, comorbidities (including body mass index and tobacco
consumption) and previous treatments for HS, were recorded
by clinical interview and physical examination.
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Statistical analysis

Descriptive statistics were used to evaluate the characteristics of
the sample. The Shapiro-Wilk test was used to assess the normality
of the variables. Continuous variables were expressed as means
and standard deviations (SD). Qualitative variables were expres-
sed as relative and absolute frequency distributions. The % test or
Fisher’s exact test, as appropriate, were used to compare nominal
variables, and the Student’s #-test or Wilcoxon-Mann-Whitney test
were used to compare between nominal and continuous data. To
explore possible associated factors, simple linear regression was
used for continuous variables. The  coefficient and SD were used
to predict the log odds of the dependent variable. Multivariate
logistic regression analyses were performed to explore clinical and
epidemiological variables associated with PSD. Epidemiological
and statistical criteria were used to model variable selection. The
effect of each exploratory variable in the model and its significance
were studied. If the variable improved the model fit and adequacy
(based on the likelihood ratio criteria and the significance of the
parameter) it was kept; otherwise, the variable was excluded.
Different models were fitted with respect to the factors related to
PSD. The model was checked for pair-wise interaction between
covariates. Potential confounding covariates were studied using a
change of significance of the parameters in the model or a change
of 30% of its value. Significance was set for all tests at 2 tails,
p<0.05. Statistical analyses were performed using JMP version
14.1.0 (SAS Institute, Cary, NC, USA).

RESULTS

Baseline characteristics

A total of 839 patients with HS were included in the
study; 51.7% (434) of them were male. Smoking habit
was present in 60.1% of patients and the inflammatory
HS phenotype was the most common, affecting 47.3%
(397) of the population. Of the subjects, 63% (530)
presented Hurley stage I or Il and a mean IHS4 of
8.5+8.4 SD. PSD was present in 32.06% (269) of the
patients. The main clinical and socio-demographic cha-
racteristics are summarized in Table 1.

Clinical factors associated with pilonidal sinus disease
in patients with hidradenitis suppurativa

Univariate analysis showed that PSD was more common
among male patients (20.86% vs 11.20%; p<0.001).
Age of HS onset was lower in patients with PSD (R-
squared: 0.02; p<0.001). In addition, in patients with
PSD, the severity of the disease was overall greater with
a higher Hurley stage and IHS4 score. There were also
a higher number of sinus tracts and regions involved in
patients with PSD. Inflammatory phenotype and perianal
involvement were more common in patients with PSD.
These findings are summarized in Table 1. Multivariate
analysis showed that PSD was associated with male sex
(»<0.001), early HS onset (»<0.001), higher Hurley
stage (»<0.01), number of sinus tracts (»<0.001) and
the presence of perianal involvement (p <0.05).
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Table I. Clinical factors related to the occurrence of pilonidal sinus disease in 839 patients with hidradenitis suppurativa

Patients with available data

Pilonidal sinus disease No pilonidal sinus disease

n=839 n=269 n=570 p-values
Age, years, mean (SD) 37.3 (13.6) 38.2 (13.4) 36.9 (13.8) 0.1864
Male sex, n (%) 434 (51.7) 175 (63.9) 259 (45.4) <0.0001
Smokers, n (%) 504 (60.1) 174 (64.7) 330 (57.9) 0.0649
Family history of hidradenitis suppurativa, n (%) 347 (41.4) 121 (45) 226 (39.6) 0.1433
Age of hidradenitis suppurativa onset, years, mean (SD) 23.9 (11.3) 21.7 (9.9) 25 (11.7) 0.0001
Disease duration, years, mean (SD) 13.4 (11.7) 16.5 (12.4) 11.9 (11) <0.0001
Phenotype, n (%) <0.0001
Follicular 290 (34.6) 53 (9.3) 237 (41.6)
Inflammatory 397 (47.3) 176 (65.4) 221 (38.8)
Mixed 152 (18.1) 40 (14.9) 112 (19.6)
Hurley Stage, n (%) <0.0001
I 309 (36.8) 51 (19) 258 (45.2)
I 310 (36.9) 96 (35.7) 214 (37.5)
111 220 (26.2) 122 (45.3) 98 (17.2)
IHS4, mean (SD) 8.5 (8.4) 12.2 (9.4) 6.7 (7.2) <0.0001
Number of nodules, mean (SD) 2 (4.3) 1.6 (3.2) 2.2 (4.7) 0.0504
Number of abscesses, mean (SD) 0.8 (1.5) 1(1.7) 0.7 (1.4) 0.0576
Number of sinus tracts, mean (SD) 1.2 (1.7) 2.2 (2) 0.8 (1.4) <0.0001
Regions involved, mean (SD) 2.5(1.8) 2.9 (2) 2.4 (1.7) 0.0006
Perianal involvement 101 (12.03) 51 (19) 50 (8.8) <0.0001

Univariate analysis.

SD: standard deviation. p-values are presented in bold (indicating significance) when p <0.05.

For 106 patients, information regarding the elapsed
time between PSD and HS diagnosis was available
and was examined. No new diagnoses of PSD were
made after starting follow-up at the specialized unit. A
period of 11.05+7.73 years elapsed between the diag-
nosis of PSD and that of HS. A lower educational level
was associated with a longer time between PSD-HS
diagnosis (R-squared: 0.4; p<0.05). Longer time to HS
diagnosis was also correlated with longer HS duration
(R-squared 0.12; p<0.001), increasing age (R-squared:
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0.22; p<0.001) and with a greater number of regions
involved (R-squared: 0.03; p<0.001). Although Hurley
stage was not significantly associated with longer time
to HS diagnosis, a trend could be observed (R-squared
0.03; p=0.24) (shown in Fig. 1).

DISCUSSION

This study found a high prevalence of PSD among
patients with HS. Several comorbidities have been
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Fig. 1. For 106 patients for whom information regarding elapsed time between pilonidal sinus disease (PSD) and hidradenitis suppurativa
(HS) diagnosis was available, this figure shows the relationships between elapsed time (in years) PSD and HS diagnosis as well as (a)
patients’ age (in years), (b) educational level, (c) disease duration (in years), (d) number of areas affected, and (e) Hurley stage. Spanish compulsory

education conventionally comprises 13 years.
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described for HS (18), but PSD is notably the disorder
most frequently associated with HS (16-21). Worstman
et al. (15) consider that PSD and HS share structural so-
nographic similarities, yet more fibrosis and scar tissue is
found in intergluteal HS cysts compared with PSD. This
could mean that PSD and HS are part of the same di-
sease spectrum, but are detected at different time-points.
Nevertheless, the importance of PSD as a prognostic
factor for these patients has not been clearly outlined
to date. This manifestation, as the current data shows,
seems to be closely tied to a more severe course of HS.

In their series of 302 patients, Canoui-Poitrine et al.
(18) described a trend towards greater HS severity in
patients with PSD. In contrast with our result, no signifi-
cant association was reported. A broader consensus exists
regarding the role of PSD in HS group stratification. It
is relatively established that, whereas female patients
present with milder disease, affecting ventral regions
(armpit, breasts and inguinal regions), males tend to
display greater disease severity with atypical locations
and more frequently related to others manifestations of
follicular occlusion (22-26).

In 2019, Benhadou et al. conducted a cross-sectional
study exploring the prevalence of inflammatory lesions
in the intergluteal fold of patients with HS, in order to
analyse the sociodemographic and clinical characteristics
of this population. In concordance with this study, the
current study showed that patients with a PSD record
were more likely to be men, smokers, and have earlier
onset of HS (24). It is worth noting the different approach
to categorizing PSD and perianal involvement between
the studies. While the current study did not consider
perianal involvement and PSD as mutually exclusive
categories, Benhadou et al. did. This would clarify the
reason behind the disparity within the prevalence of pe-
rianal involvement in the aforementioned study (22%) in
comparison with the current data (12.04%). In any case,
the actual prevalence of perianal involvement in HS in the
literature is unclear, with contradicting figures probably
due to lack of standardization (16, 17, 20, 21, 28).

Elapsed time between PSD diagnosis and HS diagnosis
has barely been studied in detail in the literature. The
current results suggest that it may have an impact on HS
progression. On the one hand, this may be due to the lack
of knowledge and diagnostic difficulties that HS has pre-
sented to health professionals for many years. Currently,
there seems to be greater awareness and knowledge of
the disease among dermatologists, decreasing the time
that elapses between the 2 diagnoses (29, 30). On the
other hand, the educational level of patients could also
play an important role in bringing forward or delaying
the diagnosis of HS. This is especially relevant since
the disease is more frequent in a population with a low
sociocultural level. A longer time between both events
hints at a trend towards the presence of more severe
HS due to disease progression. HS is linked with long
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diagnostic delay, approximately 7 years from the debut
of symptoms (4). Delayed HS diagnosis and treatment
results in more extensive and severe disease, surgical ma-
nagement and impairment of patients’ career (31). PSD
could precede full expression of HS and is more easily
diagnosed by non-dermatologists (15, 32). Under these
circumstances, the current data provides practical insight
into the diagnosis and management of HS. PSD consti-
tutes a prognostic factor for the severity of HS when
presenting prior to the diagnosis of HS. Consequently,
PSD could be used to identify higher-risk patients in an
early fashion, acting as a sentinel event and prompting
rapid diagnosis and close follow-up in this subgroup of
patients. This strategy could possibly widen the window
of opportunity for HS treatment.

Limitations

As a limitation of this study, causal inferences cannot
be provided, given its cross-sectional character. Further-
more, the prevalence of PSD might be lower than the
current data suggests due to the inherent selection bias.
The patients all come from tertiary referral hospital,
while mild disease is managed by primary care phy-
sicians and was not contemplated in our design. Male
over-representation in the current population, given HS
affects mostly women, may also respond to this cause,
since males carry the burden of severe HS.

Future research could examine the aetiopathoge-
nesis behind the observations presented in this paper
or examine the prognostic weight of the remainder of
the disorders within the follicular occlusion tetrad. In
addition, implementing an educational programme for
those patients undergoing PSD surgery, alerting them
about symptoms related to HS in case they present in
the future, would constitute a novel selective screening
method for high-risk HS.

Conclusion

The presence of PSD prior to HS diagnosis could entail
prognostic significance. It is associated with greater in-
flammatory activity and structural disease severity. [tis a
marker of patients with a higher risk of progression who
could benefit from early detection, close follow-up and
pro-active management. SPD is commonly diagnosed
and treated by general practitioners and general surgeons
and, therefore, could behave as a sentinel event to identify
higher-risk patients with HS.
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