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Abstract: Follicular occlusion tetrad (FOT) is a chronic inflammatory skin disease that seriously affects patients’ quality of life. At
present, there is no standard treatment plan for FOT. We report the case of a 50-year-old male patient diagnosed as having FOT with
Fordyce granules and type 2 diabetes mellitus. During hospitalization, the patient received comprehensive and systematic treatment.
The patient healed well after surgery and the 10-month follow-up revealed no recurrence. We found eight gene mutations by whole-
exome sequencing (WES) of the patient’s peripheral blood.
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Introduction

Follicular occlusion tetrad (FOT) is a complex chronic inflammatory skin disease that refers to the co-occurrence in
a person with acne conglobata (AC), hidradenitis suppurativa (HS), perifolliculitis capitis abscedens et suffodiens (PCAS),
and pilonidal sinus disease (PSD), which can be accompanied by other diseases and seriously affect patients’ quality of
life." Fordyce granules (FGs) are ectopic glands in the oral cavity and buccal mucosa.”” Many studies have reported FOT;
however, few cases are complicated by other diseases. Here, we report a case of FOT with FGs and type 2 diabetes mellitus.
The patient healed well after the comprehensive treatment and the 10-month follow-up revealed no recurrence.

Case Report

A 50-year-old male patient was hospitalized with multiple systemic abscesses, multiple ulcers, purulent sinus tracts, and
sebaceous cysts (Figure 1). He was a Chinese worker with a body mass index of 33.95 kg/m?. The patient was diagnosed
with papules, nodules, and pustules in the occipital region, buttocks, and armpits from adolescence, which gradually
formed subcutaneous ulcers and sinuses. The sinuses were connected subcutaneously and fused. Some old lesions formed
scar hyperplasia and contracture that were accompanied by excruciating pain, which seriously affected the patient’s life.
In the past 5 years, the patient had undergone four buttock surgeries and one left axillary surgery at an external hospital;
however, the surgical results were unsatisfactory. FGs were observed in the buccal mucosa on the right side of the mouth
with no dental abnormalities, a sebaceous cyst had grown behind the right ear for 1 year and there were vitiligo skin
lesions on scrotum and glans of the patient (Figure 2). The patient had type 2 diabetes mellitus for >20 years and poor
blood glucose control. He also had hearing loss for >5 years and a stutter since childhood. Family history was positive for
FOT, the family genetic genealogy is shown in Figure 3.
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Figure | Lesional pictures of the patient. (A) There were multiple nodules, papules and abscesses in the occipital region. The abscesses were subcutaneously connected, and
with fluctuation feeling. Purulent and smelling secretions were discharged. (B) Multiple hypertrophic scars, ulcers, and sinus tracts could be seen in the left armpit. Scar
contracture restricted the patient’s upper limb abduction and lifting activities. (C) Multiple abscesses, sinus formation, and scar hyperplasia were observed in the buttocks and
perineal area. (D) Ultrasonographic examination of the occipital region, buttocks, and armpits revealed strong echoes of hair. The white arrow indicated hair with strong echoes
under ultrasonographic examination. (E) Hair was found in the abscess cavity during surgery. (F) Pathological examination of one lesion revealed hyperplasia of subepidermal
fibers, fat, and vascular tissues with collagen fibers. Local epidermal cysts formed with suppurative inflammation. Local squamous epithelial hyperplasia was accompanied by
neutrophils, lymphocytes, histiocytes, and multinucleated giant cells. (G—I) The patient healed well after surgery and the 10-month follow-up revealed no recurrence.

Owing to the complexity of the patient’s condition, we adopted a comprehensive treatment method involving medica-
tion, surgery, and negative-pressure drainage. Before surgery, the patient was injected with insulin to control blood glucose
levels. Bacterial culture of secretions from the wounds showed mixed growth of Zurich actinomycetes and Escherichia coli.
The patient received intravenous injections of ampicillin and metronidazole before and after surgery. Ultrasonographic
examination of the occipital region, buttocks, and armpits revealed thickening of the subcutaneous superficial fascia and
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Figure 2 Skin and mucous membrane pictures of the patient. (A) On the right side of the oral cavity, close to the opening of the parotid duct, light-yellow millet-sized flat
papular lesions were visible in the buccal mucosa, which were clustered and fused into dense irregular patches. Their surface was smooth, and there was a sand-like
sensation when touching them. (B) A sebaceous cyst was observed behind the right ear. (C) There were vitiligo skin lesions on scrotum and glans of the patient.
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Figure 3 This is the family genetic genealogy.
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mixed echogenic masses with irregular shapes and unclear boundaries. Multiple sinuses were visible between the masses
and skin, and strong echoes of hair were observed locally. Gene detection used ethylenediaminetetraacetic acid-
anticoagulated peripheral blood of the patient to complete WES. We identified eight gene mutations in CARD14, PARN,
GRHL2, FLG, PLEC, RTELI, BLK, PDX]1 and no previously reported mutations in FOT-related (NCSTN, PSENEN, and
PSENTI) genes were identified (Table 1). Hair was found in the abscess cavity during surgery. Pathological examination of
one lesion revealed suppurative inflammation. The patient underwent debridement and negative-pressure drainage seven
times at first. When the drainage volume decreased and fresh granulation tissue grew, the patient underwent a second-stage
treatment, including debridement and dressing changes. The FGs did not cause the patient any discomfort, and the patient
did not require targeted treatment. After discharge, he was counselled on wound and skin care, oral medication, blood
glucose control, weight management and healthy living habits. He was satisfied with the treatment.

Discussion

In 1956, Pillsbury et al defined the coexistence of HS, AC, and PCAS as follicular occlusion triad.* In 1975, Plewig and
Kilgman proposed the inclusion of PSD and renamed it follicular occlusion tetrad.’ In 1989, Plewig and Steger found that
abnormalities in the epithelium of hair follicles were a common pathogenesis of these diseases. Because the clinical
characteristics of the pathogenic site were different from those of acne vulgaris, they proposed acne inversa to replace the
previous name FOT.® The clinical feature of FOT is the repeated occurrence of painful papules, herpes, and nodules in
areas with abundant sweat glands or folds, which ultimately form abscesses, sinuses, and scars. Inflammation in patients
with FOT is not limited to the skin but is systemic and affects other organs. Patients often experience metabolic
syndrome, type 2 diabetes mellitus, atherosclerosis, spondyloarthritis or spondyloarthropathy, inflammatory bowel
disease, and depression.! This disease can be companied by Fordyce disease and other obstructive diseases of the hair
follicle.” The etiology and pathogenesis of FOT are not yet clear and genetic factors play a significant role in the
occurrence and development of the disease.'*® The onset of this disease is also related to other factors, including immune
factors, endocrine factors, bacterial infection, smoking, and so on. Recently, Wang et al discovered that y-secretase gene
mutations are associated with the pathogenesis of familial FOT. The three mutated genes are NCSTN, PSENEN, and
PSENI. The y-secretase function is disrupted after these gene mutations, which can cause the y-secretase—Notch pathway
to not transmit normally, finally causing an imbalance in the body’s immune response and resulting in disease.” The
patient was diagnosed with FOT and FGs, but no FOT related gene mutation was found by WES, suggesting that the
onset of FOT may be related to other influence factors. Currently, for FOT patients, a multi-step and comprehensive
treatment is recommended. The comprehensive and systematic treatment includes surgical treatments, as well as
continuous negative pressure suction and oral medication after surgery. Comprehensive treatment not only treats the
patient’s condition, but also ensures that the patient’s condition can not recur during long-term follow-up. There are
reports that a comprehensive therapy scheme of 5-aminolevulinic acid-mediated interstitial photodynamic therapy (ALA-
iPDT) combined with surgery offered excellent response for FOT with complex diseases.'’

FGs are ectopic glands in the oral cavity and buccal mucosa. They may be located on the mandibular retromolar pad
or the vermilion border of the lips. They appear as yellow-white, asymptomatic 1-3-mm lesions that remain invariable
throughout life.*”

Mutations in PARN and RTELI are associated with dyskeratosis congenita (DC).'"'> DC increase the risk of solid
tumors in patients, typically head and neck squamous cell carcinoma.'' The risk of secondary cutaneous squamous cell
carcinoma increases in patients with FOT owing to the continuous destruction and repair of the lesions and the
continuous stimulation of scar growth.®'* This indicates that the patient had a significantly increased risk of developing
squamous cell carcinoma of the skin. This case should be a warning for both patients and doctors.

The present patient had type 2 diabetes mellitus for >20 years. Considering that diabetes occurred in early adulthood
and the patient had obesity, insufficient insulin secretion, we believe that the onset of diabetes is not just a coincidence,
but may be caused by common mutations in the BLK and PDXI genes.'*'> The patient’s hearing also has declined
without obvious inducement in the past 5 years. The GRHL2 gene has been confirmed to be related to autosomal
dominant hereditary hearing loss,'®'” We suspect that his hearing loss is related to a GRHL2 gene mutation.
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Table | Gene Mutations Found by Gene Sequencing

Gene Chromosomal | Nucleic Acid | Amino Acid Changes | RS No. MAF Pathogenic Mutation Related Diseases (OMIM No.),
Location Changes (Variant No.) Levels of ACMG | Type Hereditary Mode
CARDI4 | Chrl7:80189877 | c.963+5C>T /(NM_001366385.1) rs779986122 | 0.0003 Uncertain Heterozygote | Pityriasis rubra pilaris(OMIM:173200), AD
significance (73/140) Psoriasis 2(OMIM:602723), AD
PARN Chr16:14436751 | c.1748delC p.P583Lfs*75 None Not included | Uncertain Heterozygote | Dyskeratosis congenita, autosomal recessive 6
(NM_001242992.2) significance (16/32) (OMIM:616353), AR
GRHL2 Chr8:101570327 | c.631-12C>A | /(NM_001330593.2) rs182346256 | 0.0002 Uncertain Heterozygote | Ectodermal dysplasia/short stature syndrome
significance (25/54) (OMIM:616029), AR Deafness, autosomal
dominant 28(OMIM:608641), AD
FLG Chrl:152311225 | c.3661C>T p-R1221C rs552832261 | 0.0005 Uncertain Heterozygote | Ichthyosis vulgaris(OMIM:146700), AD, AR
(NM_002016.2) significance (188/604)
PLEC Chr8:143921059 | c.8720C>T p-T2907M rs191036710 | 0.0001 Uncertain Heterozygote | Epidermolysis bullosa simplex 5D, generalized
(NM_201378.4) significance (97/179) intermediate, autosomal recessive(OMIM:616487),
AR Epidermolysis bullosa simplex 5A, Ogna type
(OMIM:131950), AD Epidermolysis bullosa simplex
5B, with muscular dystrophy(OMIM:226670), AR
Epidermolysis bullosa simplex 5C, with pyloric
atresia(OMIM:612138), AR
RTELI Chr20:63691796 | c.1942C>T p.P648S rs763998602 | 0 Uncertain Heterozygote | Dyskeratosis congenita, autosomal dominant 4
(NM_001283010.1) significance (41/81) (OMIM:615190), AD, AR Dyskeratosis congenita,
autosomal recessive 5(OMIM:615190), AD, AR
BLK Chr8:11563017 c.1006A>G p.I336V None Not included | Uncertain Heterozygote | Maturity-onset diabetes of the young, type ||
(NM_001330465.2) significance (82/150) (OMIM:613375), AD
PDXI Chrl13:27920100 | c.-39C>T /(NM_000209.4) rs977032589 | 0.0008 Uncertain Heterozygote | Diabetes mellitus, type Il, susceptibility to
significance (45/76) (OMIM:125853), AD Maturity-onset diabetes of

the young, type 4(OMIM:606392),/; Pancreatic
agenesis 1(OMIM:260370), AR
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Conclusion

At present, there are rare reports of FOT complicated with FGs. There is currently no consensus on the treatment of FOT.
During the patient’s hospitalization, he received comprehensive and systematic treatment, including 8 surgical treat-
ments, as well as continuous negative pressure suction and oral medication after surgery. The patient’s postoperative
healing was good and there was no recurrence during the 10-month follow-up, confirming the effectiveness of our
treatment plan. This comprehensive treatment method is innovative, different from the singularity and one-sidedness of
existing treatment methods. Comprehensive treatment not only treats the patient’s condition, but also ensures that the
patient’s condition can not recur during long-term follow-up. The results of whole exome gene sequencing also provide
reference and inspiration for exploring the pathogenesis of FOT.
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