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Introduction

Follicular occlusion triad (FOT) refers to a complex chronic inflammatory skin dis-
ease comprising hidradenitis suppurativa (HS), acne conglobata (AC), and dissecting 
cellulitis of the scalp (DCS; Hoffman’s disease or perifolliculitis capitis abscedens et 
suffodiens) [1]. The pathophysiology of FOT disease involves hair follicle occlusion, 
which causes the characteristic symptoms [1]. These symptoms can significantly 
compromise the patient’s quality of life. Hence, it important to minimize the aggrava-
tion and recurrence of symptoms through accurate diagnosis and appropriate treat-
ment. However, the exact underlying causes of follicular occlusion remain obscure, 
and the diagnosis and treatment of FOT are still challenging [1].

Herein, we present a case report about our experience of diagnosing and treating 
DCS and FOT in a patient who was on treatment for HS and AC. We also review the 
literature related to the disease The study was approved by the Institutional Review 
Board of Dong-A University Hospital (IRB No. DAUHIRB-21-023) and performed 
in accordance with the principles of the Declaration of Helsinki. Written informed 
consent was obtained from the patient for publishing the clinical images.

Case

A 31-year-old male patient visited our outpatient clinic with symptoms of multiple 
masses on both upper eyelids and on the posterior neck that developed a year ago. At 
13 years of age, he had been diagnosed with AC on the face and chest, and at 18 years, 
he had been diagnosed with bilateral axillary HS. 

Case Report   
Received: March 23, 2021 
Revised: June 5, 2021 
Accepted: June 6, 2021

Corresponding author:  
Ji-An Choi, M.D.

Department of Plastic and Reconstructive 
Surgery, Dong-A University School of Medicine, 
26 Daesingongwon-ro, Seo-gu, Busan 49201, 
Korea 
Tel: +82-51-240-5416  
Fax: +82-51-243-5416  
E-mail: eyeball84@naver.com

This is an Open Access article distributed under the terms 
of the Creative Commons Attribution Non-Commercial 
License (https://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, 
and reproduction in any medium, provided the original work 
is properly cited.

© 2021 Korean Wound Management Society

J Wound Manag Res 2021 June;17(2):125-130
https://doi.org/10.22467/jwmr.2021.01599

Journal of Wound Management and Research

Follicular Occlusion Triad: A Case Report

Chung-Min Yoon1 , Jung-Ha Kwak1 , Song-Hee Han2 , Ji-An Choi1  
Departments of 1Plastic and Reconstructive Surgery and 2Pathology, Dong-A University School of Medicine, Busan, Korea

Abstract

Follicular occlusion triad (FOT) is a complex chronic inflammatory skin disease comprising hidradenitis suppurativa (HS), acne conglobata 
(AC), and dissecting cellulitis of the scalp (DCS; Hoffman’s disease or perifolliculitis capitis abscedens et suffodiens). While pathological 
mechanisms are responsible for common skin manifestations, the exact underlying causes of follicular occlusion have not yet been clearly 
identified. Therefore, the diagnosis and treatment of FOT remain challenging. A 31-year-old man on conservative treatment for previously di-
agnosed HS and AC presented to our clinic with multiple masses on his posterior neck and face. Excisional biopsy of the masses revealed 
epidermal cysts. Four months after the surgery, he presented with a painful palpable mass around the occipital region of the scalp with char-
acteristic skin manifestations such as cicatricial alopecia and comedones and was diagnosed with DCS. Incision and drainage of the lesion 
were performed, and histopathology revealed pathological findings of follicular occlusion. The patient was diagnosed with FOT. Following the 
procedure, the patient has been on regular follow-up and is on oral isotretinoin; there have been no complications for the last 6 months.
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The patient was obese with a body mass index of 32 kg/m2 
and smoked 20 cigarettes per day. Previous surgical history in-
cluded bilateral hip replacement for avascular necrosis of the 
femoral heads 4 years ago. The patient had no persisting symp-
toms or complications following the surgery. At the time of 
presentation, his medications included cefroxadine 250 mg 
per os (PO) every 8 hours and isotretinoin 10 mg PO every 12 
hours. On physical examination, characteristic skin lesions of 
AC such as numerous comedones, cystic nodules, pustules, 
and depressed or keloidal scars were seen on his face, chest, 
and back. In addition, open tombstone comedones and 
bridged scars characteristic of HS were observed in both axil-
lae (Fig. 1). 

Painless nodules approximately 1 cm in size were observed 
on both upper eyelids. Behind his neck, there was a diffuse, 
painful soft-tissue swelling with indistinct borders and a skin 
lesion 0.2 cm in size with slight oozing of blood (Fig. 2). Pre-
operative ultrasound imaging showed multiple epidermal 
cysts on both upper eyelids and a ruptured epidermal cyst in 
the posterior neck. Excisional biopsy was performed on the 
eyelid lesions under local anesthesia. Operative findings 
showed several cystic masses with distinct borders covered by 
an epidermal layer, including one on the right upper eyelid 
and two on the left upper eyelid. Following the eyelid surgery, 
an incision was made over the posterior neck mass through 
the skin opening, and exploration revealed a 4-cm-long sinus, 
containing pus and necrotic tissue but without clear demarca-
tion from the surrounding fibrous tissue.

Necrotic tissue around and within the sinus was surgically 
debrided. The excised tissue was sent for histopathological ex-
amination, and a pus sample was sent for Gram staining and 
bacterial culture. Extensive irrigation was performed using 
betadine and normal saline, and direct closure was performed. 
Histopathological examination confirmed epidermal cysts in 
both nodules of the upper eyelid and ruptured epidermal cysts 
with foreign body reaction and abscesses in the posterior neck 
mass. The pus culture showed growth of Streptococcus agalac-
tiae, and the patient was administered cefaclor 250 mg PO ev-
ery 8 hours for 2 weeks. Stitches were removed after 1 week, 
and the wound had healed without any acute complications.

The patient revisited our clinic 4 months after the surgery, 
complaining of painful palpable masses with yellowish dis-
charge in the occipital region of the scalp. An 8×5 cm-sized 
mass was palpable at the site, which was about 4 cm above the 

Fig. 2. Clinical photograph taken at initial presentation. Multiple 
nodules along with characteristic skin lesions of acne conglobata 
are observed on the patient’s face.

Fig. 1. Clinical photographs taken at initial presentation. (A) 
Characteristic skin lesions of acne conglobata such as numerous 
comedones, cystic nodules, pustules, and depressed or keloidal 
scars are observed on the patient’s back. (B) On the left, axilla, 
open tombstone comedones and bridged scar lesions character-
istic of hidradenitis suppurativa are observed.
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previous posterior neck lesion. The patient’s hair on the scalp 
was shaved for better visualization of the masses, and cicatri-
cial alopecia, polytrichia, comedones, and plugging with dried 
yellow crusts were observed (Fig. 3). Color Doppler ultrasound 
imaging demonstrated increased vascularity within the subcu-
taneous fat area as well as multiple irregular-shaped masses 
with floating materials inside, which indicated multiple infect-
ed ruptured epidermal cysts (Fig. 4).

We performed a 5-cm incision over the center of the palpa-
ble occipital mass. Operative findings revealed about eight si-
nuses, each measuring 1 cm in length with extensive sur-
rounding scar tissue without clear demarcation. The sinus dis-
charge contained gel-like necrotic debris mixed with pus, and 
each sinus was interconnected to the other, forming tracts 
within the lesion (Fig. 5). Debridement and extensive irriga-

tion with doxycycline, betadine, and normal saline were per-
formed. Pathological examination and bacterial cultures of the 
retrieved tissue and discharge samples were performed, re-
spectively. The wound was left open for a week after the sur-
gery, and the dressing was changed twice daily. The bacterial 
cultures were positive for Staphylococcus epidermidis and 
Staphylococcus aureus. Following consultation with an infec-
tious disease specialist, 1 g cefazolin was administered intrave-
nously every 8 hours.

One week later, delayed wound closure was performed after 
confirming negative wound cultures. No complications oc-
curred, and the patient was discharged from the hospital 2 
weeks after surgery. 

Histopathological examination showed characteristic find-
ings of follicular occlusion. In the epidermis, the upper parts 
of the hair follicles were enlarged due to follicular keratosis 
and plugging; and in the dermis, acute inflammatory changes, 
as well as abscesses, were seen around the sinus tracts. Plasma 
cells and eosinophils were also present around the area, and a 
foreign body reaction due to a secondary inflammatory re-
sponse was observed (Fig. 6).

Based on the clinical, paraclinical, and intraoperative find-
ings, a diagnosis of DCS and FOT was made. Though synovi-
tis-acne-pustulosis-hyperostosis-osteitis (SAPHO) syndrome 
was suspected because the patient had previously undergone 
bilateral hip replacement surgery for avascular necrosis of 
both hips, he did not show any unusual symptoms related to 
SAPHO syndrome. Following the surgery, the patient contin-
ued to take isotretinoin 40 mg PO every 12 hours after con-

Fig. 3. Preoperative findings. Characteristic skin lesions of dis-
secting cellulitis of the scalp including cicatricial alopecia, poly-
trichia, comedones, and plugging with dried yellow crust are ob-
served on the occipital region of the scalp.

Fig. 5. Intraoperative findings. Operative findings show draining 
sinus tracts in a honeycomb pattern, which are characteristic of 
follicular occlusion triad.

Fig. 4. Preoperative color Doppler ultrasound imaging. Ultra-
sound imaging shows irregularly shaped multiple masses con-
taining floating materials. 
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sulting a dermatologist and has been on regular follow-up for 
6 months without any complications or exacerbation of symp-
toms. 

Discussion

The similarity in the pathophysiology of follicular occlusion 
involved in HS, AC, and DCS was first reported by Goecker-
mann in 1940 [2]. In 1952, Brunsting described the four com-
mon features of these conditions: glandular hyperplasia of the 
pilosebaceous apparatus or apocrine gland with hyperactivity, 
follicular occlusion and comedone formation, bacterial sup-
puration and undermined loose areolar tissue, and cicatricial 
healing [2]. In 1956, Pillsbury named the complex FOT for the 
first time [1]. 

The initial event common to all three conditions is follicular 
keratosis, which plugs the orifices of the pilosebaceous-apo-
crine unit [1]. The occluded follicles rupture and re-epithelial-
ize, resulting in sinuses and fistulas [3]. These sinuses and fis-
tulas become interconnected to each other and form the drain-
ing sinus tracts [3]. This results in the characteristic skin mani-
festations such as deep-seated nodules and comedones [1]. As 
these lesions expand, a honeycomb pattern develops, as seen 
in this case [4]. When the lesions undergo fibrosis and scar-
ring, it might result in severe disfigurement and even cicatri-
cial alopecia in cases of DCS [4-6]. It has also been reported 
that chronic lesions can develop into skin cancer due to malig-
nant transformation [4,5,7]. 

FOT is clinically diagnosed, and biopsy is not essential for 
the diagnosis [4]. The three components of FOT have similar 
skin manifestations [8]. However, the location of the lesions 

usually allows the differentiation of each [4,8]. When the skin 
lesions are located at an intertriginous area such as the axilla, 
groin, submammary fold, perineum, buttocks, or behind the 
ears, the condition can be diagnosed as HS; if the lesions are 
on the face, neck, chest, upper shoulders, arms, buttocks and 
thighs, the condition is most likely AC; and when the lesions 
are on the scalp, the condition is diagnosed as DCS [4,8]. 

Regarding the pathogenesis, recently published research has 
focused on molecular or immunologic approaches, and the as-
sociation between several factors has been reported. Factors 
including hypersensitivity to Cutibacterium acnes antigens, 
androgens, ingestion of halogens, chromosomal defects in the 
XYY syndrome, and other genetic factors such as NCSTN 
(nicastrin) have been suggested to be associated with AC [6]. 
Genetic factors, including NCSTN, PSEN1 (presenilin-1), and 
PSENEN (presenilin enhancer) genes related to r-secretase 
production, immune dysregulation by proinflammatory cyto-
kines like tumor necrosis factor (TNF)-α, and interleukin (IL)-
1β, and also IL-17 have been associated with the development 
of HS [3]. With proinflammatory cytokines being prominently 
associated with HS skin lesions and the same gene mutations 
appearing between HS and other autoinflammatory diseases, 
it is known that autoinflammation reaction plays a leading role 
in the pathogenesis of HS [9]. SAPHO syndrome, pyoderma 
gangrenosum-acne-suppurative hidradenitis (PASH) syn-
drome, pyoderma acne-pyoderma gangrenosum-acne-suppu-
rative hidradenitis (PAPASH) syndrome, and pyoderma gan-
grenosum-acne vulgaris-suppurative hidradenitis-ankylosing 
spondylitis (PASS) syndrome have been reported as autoin-
flammatory syndromes related with HS and AC [6,10]. Since 
skin symptoms, such as HS lesion, are usually a leading sign of 

Fig. 6. Histopathological findings. (A) In the epidermis, upper parts of the hair follicles were enlarged due to follicular keratosis and 
plugging; in the dermis, acute inflammatory changes as well as abscesses were seen around the sinus tracts (H&E, ×20). (B) Plasma 
cells and eosinophils were also present around the area, and foreign body reaction was observed as a result of secondary inflammatory 
reaction (H&E, ×200).
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autoinflammatory disease in other organs, early detection 
based on the signs of systemic involvement and early treat-
ment could delay the progression of the autoinflammatory 
process and prevent irreversible consequences [11].

Several chronic pyloritic hypersensitivity diseases, such as 
inflammatory bowel diseases, Crohn’s disease, Adamantiades-
Behçet disease, and spondylarthritis have been reported in pa-
tients with HS [11]. Arthritis, keratitis, pyoderma gangreno-
sum, and rarely, Crohn’s disease, have been reported in patients 
with DCS [8]. Patients with FOT accompanied by pilonidal si-
nus may be diagnosed with follicular occlusion tetrad [3]. 

Treatment options for FOT should be tailored according to 
the status of lesions of each condition. Patient education about 
lifestyle modifications is essential for symptomatic relief in HS 
and AC since smoking cessation and weight reduction alone 
might improve the outcome of medical treatment, reduce the 
severity of the lesions, and prolong the remission period 
[6,12]. In case of superficial HS lesions, topical clindamycin 
has been reported to be effective for symptomatic relief [12]. 
In case of more severe or extensive lesions, clindamycin-ri-
fampicin combination, tetracycline, minocycline, doxycycline, 
and acitretin are known to be effective [12]. Currently, in pa-
tients with moderate to severe HS who do not respond to con-
ventional therapy, the use of adalimumab is approved [13]. 
Marzano et al. [13] reported that the more the adalimumab 
treatment is delayed for patients with HS, the weaker the re-
sponse to the treatment. This supported the advantage of the 
early administration of adalimumab and the “window of op-
portunity” hypothesis in the treatment of HS patients. 

Oral isotretinoin is known to be the first choice of therapy in 
patients with AC; additional use of systemic glucocorticoids or 
dapsone have also been reported to be helpful [6]. In general, 
monotherapy agents for common acne such as tetracycline, 
doxycycline, minocycline, or azithromycin do not achieve 
good treatment outcomes in patients with AC. When there is 
no response to isotretinoin, other options that have been re-
ported to be effective include colchicine, cyclosporine, gonad-
otropin-releasing hormone analogues such as buserelin, and 
TNF-α antagonists [6]. 

Oral antibiotics such as doxycycline, azithromycin, rifampi-
cin form the first line treatment for mild DCS [14]. For severe 
DCS that does not respond to antibiotic therapy, isotretinoin 
is usually used for treatment. Guo et al. [14] conducted a me-
ta-analysis of the adverse effects of isotretinoin treatment and 
reported that isotretinoin relieves the symptoms of DCS. Laser 
or intense pulsed light hair removal, Nd:YAG pulsed diode, or 

CO2 laser, and photodynamic therapy have been used for the 
treatment of localized lesions of FOT [5,6,12]. 

For the patients who do not respond to medication or de-
velop repeated recurrence, surgical treatment is considered. 

Biofilm formation is seen in chronic HS lesions, interfering 
with antibiotic treatment and causing chronic disease [15]. For 
the removal of otherwise intractable biofilms, debridement or 
excision of the chronic lesion, incision and drainage, or even 
simple deroofing can be an effective procedure [15]. For cura-
tive treatment, the skin and soft tissue contained in the lesion 
must be radically excised [5,6,12]. Although radical wide exci-
sion can minimize recurrences at the same site, it is difficult to 
perform in case of an extensive disease involving multiple 
sites, and a longer duration of treatment is necessary for the 
reconstruction of large-area defects following wide excision. 
Further disfigurement might occur because of the surgical 
treatment, while the surgical measures cannot prevent new 
disease progression in other areas [12]. 

In the present case, the lesions of HS and AC remained un-
changed, with no exacerbations following medical treatment, 
and the DCS lesion remained localized to the occipital area. 
Since the patient was relieved of his acute stage symptoms fol-
lowing incision and drainage, and the earlier lesions remained 
unchanged, aggressive treatment was not necessary as it could 
prolong the duration of treatment and affect the patient’s qual-
ity of life. Thus, the patient was maintained on isotretinoin 40 
mg PO every 12 hours after consultation with a dermatologist 
and has been on regular follow-up at the outpatient clinic for 
signs of drug adverse effects, exacerbations, and malignant 
changes in the lesions.

We have presented a case report with literature review in the 
hope that the presented FOT treatments will become a poten-
tial treatment option in the future.
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