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Abstract

Background: Birt–Hogg–Dubé (BHD) syndrome is a rare, genetic disorder, 
inherited by autosomal dominant disorder. It is caused by a germline mutation 
in the follicular gene (17p11.2). It is characterized by benign skin lesions, 
renal tumours, and pulmonary cysts. We report the case of a 52‐ year‐old man 
who presented at the dermatology department of 401 Military Hospital of 
Athens with multiple papules on face, scalp and neck. He reported a history 
of renal cancer and nephrectomy. Additional genomic sequencing confirmed 
a diagnosis of BHD syndrome.

Synonyms: Fibrofolliculomas with trichodiscomas and acrochordons, 
Hornstein-Knickenberg syndrome, Birt Hogg Dube syndrome 

Objective: To present a case story and propose a surveillance strategy for 
patients and family members.

Case study: The probed was a 52-year-old Greek man who presented at the 
Dermatology department with multiple asymptomatic, soft skin‐coloured 
papules on his face, neck and trunk. Histopathologically, the papules revealed 
a fibrofolliculoma.

Results: Clinical exome panel sequencing analysis of peripheral blood 
of the probed detected the FLCN mutation, which was a nucleoside insert 
c1285dupC in exon 11. 

Conclusion: Birt-Hogg-Dube Syndrome is a rare inherited syndrome. The 
disorder should be considered in patients with skin manifestations in 
coexistence with spontaneous pneumothorax or cystic lung disease and 
renal cancers. Early diagnosis is very important in order to subject patients to 
systematic screening for renal cancers. A surveillance protocol/strategy for 
these patients are proposed.

Keywords: Birt hogg dube syndrome • Hornstein-knickenberg syndrome • 
Diagnosis

Introduction
Birt-Hogg-Dube syndrome is a rare, complex, genetic disorder, inherited 
by autosomal dominant disorder, caused by mutations in the Follicular 
Gene (FLCN). It was firstly described by Birt, Hogg and Dube in 1977 [1]. 
The main characteristics of the disorder are cutaneous manifestations, 
lung involvement and high predisposition to renal cancer. Skin lesions 
(fibrofolliculomas, acrochordons, angiofibromas, oral papules, cutaneous 
collagenomas, and epidermal cysts) usually appear after the age of 20 
years old. The most common of these, fibrofolliculomas, appear as dome-
shaped skin-coloured or whitish papules on face, neck and trunk. They are 
asymptomatic. Lung involvement appears with lung cysts or spontaneous 
pneumothorax, usually multiple episodes, seen exceptionally rarely in 

patients younger than 40 years. In terms of renal cancer predisposition, many 
patients are reported to have renal cancer, unilateral, bilateral or multifocal, 
and the mean age of diagnosis is 50,7 years old [2]. The most common type of 
the tumours is chromophore, oncocytoma or oncolytic hybrid, and less often, 
clears cell renal carcinoma. Patients with BHD syndrome may also have other 
tumours, benign or malignant (colorectal polypus and cancer, thyroid gland 
nodules and parotid tumours), but no causal relationship has been reported. 
According to the BHD Foundation, reported families with this syndrome 
worldwide in 2017 were about 663, mostly reported in USA and Japan.

Case Presentation
A 52-year-old Greek non-smoker man, with a history of radical right 
nephrectomy due to chromophore renal cell carcinoma with no adjuvant 
therapy (2016) (Figure 1) and Diabetes Mellitus Type II (since 2016), 
presented in October 2020 at the dermatology department of 401 General 
Military Hospital of Athens. On clinical examination, we reported multiple skin-
coloured and whitish papules on face, scalp, neck and chest and acrochordon-
like lesions (Figures 2 and 3). The lesions appeared when the patient was 
about 40 years old, and was the reason of the consultation. We performed 

Figure 1. Right renal mass on patient’s Computed Tomography (CT).

Figure 2. Papules on patient’s face.

Figure 3. Acrochordon-like lesions on patient’s neck.
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a biopsy of a typical papule on the face, which revealed a fibrofolliculoma/
trichodiscoma. Further check was performed. No pathologic evidence found 
in basic blood count, biochemical blood tests. In chest imaging by computed 
tomography, two pulmonary cysts were found in left lung (Figure 4). Due to 
the patient’s history of renal tumour and skin manifestations, he was referred 
to diagnostic genetic testing, which revealed a c.1285dupC exon 11 mutation 
(heterozygous). He was diagnosed with Birt-Hogg-Dube syndrome as he 
fulfils two major and one minor criterion (one major or two minor criteria is 
needed for establishing the diagnosis) [3]. He was referred also to genetic 
consultation. Upon checking family history, we found that his mother died 
of breast cancer and his father died from pancreatic cancer, but there was 
not known history of spontaneous pneumothorax or skin manifestations in 
his family members. The patient has three children, with no history of skin, 
pulmonary or renal manifestations, who were also referred to presymptomatic 
genetic testing. The oldest one, 26 years old, has also Birt-Hogg-Dube 
syndrome. Our patient was also referred to the gastroenterology department 
for having his first screening colonoscopy, because of his age. Two polypus 
were found, removed and biopsied. Both of them were benign lesions. 

Discussion
Diagnosis of BHD syndrome is very important, so patients are included in 
screening programs, even though it is a rare syndrome. Referral should be 
considered for any individual with a personal history of or first-degree relative 
with (i) ≥ 5 Birt–Hogg–Dubé–associated facial or truncal papules; (ii) early-
onset (<50 years old), bilateral or multifocal clear cell renal carcinoma; (iii) 
renal cancers with Birt–Hogg–Dubé histology (chromophore, oncocytoma, 
or oncolytic hybrid); or (iv) lung cysts associated with multiple spontaneous 
pneumothoraxes [4,5]. Diagnosis could be made by the European BHDS 
consortium criteria [3]. Upon diagnosis of BHDS, the patients should undergo 
examination of the skin for fibrofolliculomas, CT imaging of the thorax for 
lung cysts, abdominal MR or CT imaging for renal tumors as well as genetic 
screening for pathogenic FLCN mutations. Treatment of the syndrome 
manifestations is needed in some cases. The skin lesions are benign, and 
no therapy or follow-up is needed [6]. It is made only for cosmetic purpose, 
by surgical and laser procedures, but lesions often recur over time [7-9]. 
Topical treatment of fibrofolliculomas with the mTOR inhibitor rapamycin, in 
a double-blinded placebo-controlled randomized split-face study showed no 
effect [10]. The treatment of pneumothorax in BHDS is similar to the treatment 
of pneumothorax of other etiologist [11]. Because of the high recurrence rate 
of pneumothorax, it is recommended to consider pleurodesis after the first 
episode of spontaneous pneumothorax [12]. Renal cell carcinoma is one 
of the most dreaded complications, so diagnosis and management is very 
important. Patients with no renal tumour at first diagnosis of the syndrome 
should be examined by urologist annually. According to the European 
Academy of Urology, diagnosis or surveillance of renal masses should 
be made by CT or by MRI in younger patient for the risk of accumulative 
radiation. It is recommended that tumours smaller than 7 cm, limited 
to the kidney, should be treated by a partial nephrectomy (T1 tumours). 
Tumors bigger than 7 cm, limited to the kidney, should be treated by radical 
nephrectomy (T2 tumours). Our patient was treated by radical nephrectomy. 
Follow-up is also very important for the risk of recurrent renal cell carcinoma 
[13]. As there is no surveillance recommendation by consensus yet, the 
writers propose follow-up guidelines for individuals with Birt-Hogg-Dube 
syndrome. It is proposed that, as general measures, patients should quit 
smoking [14], maintain a normal body weight and a normal blood pressure. 
As air travel and diving was found to increase pneumothorax risk, patients 
should avoid these (in case of long-distance flight, it is proposed that the 

patients undergo a lung CT before travelling) [15]. Pneumococcal vaccination 
and annual influenza vaccination should be strongly encouraged in patients 
with BHD. Furthermore, use of nephrotoxic medication should be avoided in 
patients with nephrectomy. Annual chest x-ray or computed tomography is 
not recommended as a routine screening for these individuals, in order to 
avoid cumulative radiation exposure. Although, a chest x-ray or a computed 
tomography is recommended immediately in individuals with symptoms 
or signs of pneumothorax. A dermatologic exam is not recommended as 
a routine exam for individuals with fibrofolliculomas, as they are benign 
tumors, but a full body examination every 6 or 12 months is recommended for 
possible risk of melanoma. It is not well established yet whether individuals 
with BHD syndrome are in higher risk for melanoma compared to general 
population, but numerous studies have observed melanomas in individuals 
with this syndrome [16-18]. With respect to renal surveillance, a pelvic MRI 
should be offered at the age of 20 years old [3,19,20] as a first examination 
and then every two years, as most of the renal cancers tend to have slow-
progression. In patients with suspicious renal tumors, an annual pelvic MRI 
should be considered. Renal ultrasound could be considered as a surveillance 
in the interval between two MRIs, but not as a screening method, as it is not 
reliable on tumors <3 cm. As 56% of the patients develop bilateral tumors and 
65%-77% develops multiple tumors, patients already operated for one renal 
tumour [21-23], should continue monitoring for this crucial complication. 
Surveillance by CT should be avoided for the risk of accumulative radiation. 
In some studies, it has been observed that patients with BHD syndrome 
develop parotid tumors (parotid oncocytoma, Warthin parotid tumors and 
pleomorphic adenoma) [16,24,25]. An annual examination for signs of 
swelling or pain of parotid glands should be considered. Thyroid cancer, 
nodules, cysts have been also reported on these patients [16,26-28]. It is 
recommended that the patients have a thyroid ultrasound per year for early 
identification of thyroid manifestations. The increased risk for colon cancer 
is suggested in individuals with BHD syndrome, but it is not confirmed yet 
[29,30]. On patients with a family history of colon cancer, it is recommended 
that they have a colonoscopy 10 years before the age of onset of colorectal 
cancer in affected relative. When no family history of colorectal cancer is 
present, first colonoscopy should be considered at age of 40 years old. A 
study, by Nahorski, et al. found that 10 BHD patients out of the 149 assessed 
had CRC or colorectal polyps. This was linked to the c.1285dupC exon 11 
mutation; suggesting patients with this particular mutation are more at risk of 
developing CRC. This mutation was revealed in our patients’ genetic test [31].

Conclusion
Many other tumors and manifestations have been reported in patients with 
BHD syndrome. Surveillance is not generally recommended in these patients, 
but it is recommended that the patients visit a healthcare specialist for 
evaluation of a new manifestation. Finally, genetic testing of offspring’s of 
the probed should be offered. Genetic counselling and surveillance should be 
proposed in all the affected patients.

References
1. Birt, AR., et al. “Hereditary multiple fibrofolliculomas with 

trichodiscomas and acrochordons”. Arch Derm. 113.12(1977):1674-
1677. 

2. Benusiglio, PR., et al. “Renal cell tumour characteristics in patients 
with the Birt-Hogg-Dubé cancer susceptibility syndrome: 
A retrospective, multicentre study”. Orphanet J Rare Dis. 9 
.1(2014):1-6. 

3. Menko, FH., et al. “Birt-Hogg-Dubé syndrome: Diagnosis and 
management”. Lancet Oncol. 10.12(2009):1199-1206.

4. Toro, JR., et al. “Lung cysts, spontaneous pneumothorax and genetic 
associations in 89 families with Birt-Hogg-Dubé syndrome”. Am J 
Respir Crit Care Med. 175.10(2007):1044-1053.

5. Chiu, HT & Garcia, CK. “Familial spontaneous pneumothorax”. Curr 
Opin Pulm Med. 12.4(2006):268-272. 

6. Jensen, DK., et al. “Birt–Hogg–Dubé syndrome: A case report and 
a review of the literature”. Eur Clin Respir. J. 4.1(2017):1292378.

7. Gambichler, T., et al. “Treatment of Birt-Hogg-Dubé syndrome with 
erbium: YAG laser”. J Am Acad Dermatol. 43.5(2000):856-858. 

8. Jacob, CI & Dover, JS. “Birt-Hogg-Dube syndrome: treatment 
of cutaneous manifestations with laser skin resurfacing”. Arch 
Dermatol. 137.1(2001):98-99. 

9. Kahle, B., et al. “Multiple mantleomas in Birt-Hogg-Dubé syndrome: 
Successful therapy with CO2 laser”. Hautarzt. 52.1(2001):43-46. 

Figure 4. Two lung cysts reported on the patient’s Computed Tomography (CT).

Medical Reports and Case Studies 2021, Vol.06, Issue 6, 228 Case Report

https://doi.org/10.1001/archderm.1977.01640120042005
https://doi.org/10.1001/archderm.1977.01640120042005
https://doi.org/10.1001/archderm.1977.01640120042005
https://doi.org/10.1186/s13023-014-0163-z
https://doi.org/10.1186/s13023-014-0163-z
https://doi.org/10.1186/s13023-014-0163-z
https://doi.org/10.1186/s13023-014-0163-z
https://doi.org/10.1016/S1470-2045(09)70188-3
https://doi.org/10.1016/S1470-2045(09)70188-3
https://doi.org/10.1164/rccm.200610-1483OC
https://doi.org/10.1164/rccm.200610-1483OC
https://doi.org/10.1164/rccm.200610-1483OC
https://doi.org/10.1097/01.mcp.0000230630.73139.f0
https://doi.org/10.1097/01.mcp.0000230630.73139.f0
https://doi.org/10.1080/20018525.2017.1292378
https://doi.org/10.1080/20018525.2017.1292378
https://doi.org/10.1067/mjd.2000.109294
https://doi.org/10.1067/mjd.2000.109294
https://jamanetwork.com/journals/jamadermatology/article-abstract/478149
https://jamanetwork.com/journals/jamadermatology/article-abstract/478149
https://jamanetwork.com/journals/jamadermatology/article-abstract/478149
https://doi.org/10.1007/s001050051260
https://doi.org/10.1007/s001050051260


Medical Reports & Case Studies 2021, Vol.06, Issue 6, 228

3

Katsarou S, et al.

3

10. Gijezen, LM., et al. “Topical rapamycin as a treatment for 
fibrofolliculomas in Birt- Hogg-Dubé syndrome: A double-blind 
placebo-controlled randomized split-face trial”. PLos One.  
9.6(2014):e99071. 

11. MacDuff, A., et al. “Management of spontaneous pneumothorax: 
British Thoracic Society pleural disease guideline 2010”. Thorax. 
65.2(2010):18-31.

12. Gupta, N., et al. “Pulmonary manifestations of Birt–Hogg–Dubé 
syndrome”. Fam Cancer. 12.3(2013):387-396.  

13. Ljungberg, B., et al. “Eau guidelines on renal cell carcinoma”. 
European urology.58.3(2010):398-406.

14. Ayo, DS., et al. “Cystic lung disease in Birt-Hogg-Dube syndrome”. 
Chest. 132.2(2007):679-684.

15. Johannesma, PC., et al. “Risk of spontaneous pneumothorax due 
to air travel and diving in patients with Birt-Hogg-Dubé syndrome”. 
Springerplus.5.1(2016):1-7.

16. Toro, JR., et al. “BHD mutations, clinical and molecular genetic 
investigations of Birt-Hogg-Dubé syndrome: a new series of 
50 families and a review of published reports”. J Med Genet. 
45.6(2008):321-331.

17. Sattler, EC., et al . “Cutaneous melanoma in Birt-Hogg-Dubé 
syndrome: part of the clinical spectrum?”. Br J Dermatol. 
178.2(2018):132-133.

18. Mota-Burgos, A., et al. “Birt-Hogg-Dubé syndrome in a patient with 
melanoma and a novel mutation in the FCLN gene”. Int J Dermatol. 
52.3(2013):323-326.

19. Schmidt, LS & Linehan, WM. “Molecular genetics and clinical features 
of Birt-Hogg-Dube syndrome”. Nat Rev Urol. 12.10(2015):558-569.

20. Houweling, AC., et al. “Renal cancer and pneumothorax risk in Birt-
Hogg-Dube syndrome; an analysis of 115 FLCN mutation carriers 
from 35 BHD families”. Br J Cancer. 105.12(2011):1912-1919. 

21. Zbar, B., et al. “Risk of renal and colonic neoplasms and spontaneous 
pneumothorax in the Birt-Hogg-Dubé syndrome”. Am Soc Prev 
Oncol. 11.4(2002):393-400.

22. Pavlovich, CP., et al. “Evaluation and management of renal tumors 
in the Birt-Hogg Dubé syndrome”. J Urol. 173.5(2005):1482-1486.

23. Pavlovich, CP., et al. “Renal tumors in the Birt-Hogg-Dubé syndrome”. 
Am J Surg Pathol. 26.12(2002):1542-1552. 

24. Maffé, A., et al. “Constitutional FLCN mutations in patients with 
suspected Birt-Hogg-Dubé syndrome ascertained for non-
cutaneous manifestations”. Clin Genet. 79.4(2011)7:345-354. 

25. Palmirotta, R., et al. “Birt-Hogg-Dubé (BHD) syndrome: Report of 
two novel germline mutations in the folliculin (FLCN) gene”. Eur J 
Dermatol. 18.4(2008):382-386.

26. Kluger, N., et al. “Birt-Hogg-Dubé syndrome: clinical and genetic 
studies of 10 French families”. Br J Dermatol. 162.3(2010):527-
537.

27. García, LP., et al. “Medullary thyroid carcinoma in a patient with Birt-
Hogg-Dube syndrome”. Med Clin. 148.11(2017):528-529.

28. Dong, L et al. “Case report of Birt-Hogg-Dubé Syndrome: Germline 
mutations of FLCN detected in patients with renal cancer and thyroid 
cancer”. Medicin. 95.22(2016):e3695.

29. Kayhan, G., et al. “Birt-Hogg-Dube Syndrome with a novel mutation 
in the FLCN gene”. Genet Test Mol Biomarkers. 21.10(2017):632-
634.

30. Motegi, SI., et al. “A case of Birt-Hogg-Dubé syndrome accompanied 
by colon polyposis and oral papillomatosis”. Eur J Dermatol. 
28.5(2018):720-721.

31. Nahorski, MS., et al. “Investigation of the Birt-Hogg-Dube tumour 
suppressor gene (FLCN) in familial and sporadic colorectal cancer”. 
J Med Genet. 47.6(2010):385-390.

Cite this article: Katsarou S, et al. Birt-Hogg-Dube Syndrome: A Case Report of Family Inheritance in Greece 
 Med Rep Case Stud, 2021, 06(6), 228

and Suggested Follow-up 
Guidelines.

Medical Reports and Case Studies 2021, Vol.06, Issue 6, 228 Case Report

https://doi.org/10.1371/journal.pone.0099071
https://doi.org/10.1371/journal.pone.0099071
https://doi.org/10.1371/journal.pone.0099071
https://doi.org/10.1371/journal.pone.0099071
http://dx.doi.org/10.1136/thx.2010.136986
http://dx.doi.org/10.1136/thx.2010.136986
http://dx.doi.org/10.1136/thx.2010.136986
https://doi.org/10.1007/s10689-013-9660-9
https://doi.org/10.1007/s10689-013-9660-9
https://doi.org/10.1016/j.eururo.2015.01.005
https://doi.org/10.1016/j.eururo.2015.01.005
https://doi.org/10.1378/chest.07-0042
https://doi.org/10.1378/chest.07-0042
https://doi.org/10.1186/s40064-016-3009-4
https://doi.org/10.1186/s40064-016-3009-4
https://doi.org/10.1186/s40064-016-3009-4
http://dx.doi.org/10.1136/jmg.2007.054304
http://dx.doi.org/10.1136/jmg.2007.054304
http://dx.doi.org/10.1136/jmg.2007.054304
http://dx.doi.org/10.1136/jmg.2007.054304
https://doi.org/10.1111/bjd.15937
https://doi.org/10.1111/bjd.15937
https://doi.org/10.1111/bjd.15937
https://doi.org/10.1111/j.1365-4632.2012.05742.x
https://doi.org/10.1111/j.1365-4632.2012.05742.x
https://doi.org/10.1111/j.1365-4632.2012.05742.x
https://doi.org/10.1038/nrurol.2015.206
https://doi.org/10.1038/nrurol.2015.206
https://doi.org/10.1038/bjc.2011.463
https://doi.org/10.1038/bjc.2011.463
https://doi.org/10.1038/bjc.2011.463
https://cebp.aacrjournals.org/content/11/4/393.full-text.pdf
https://cebp.aacrjournals.org/content/11/4/393.full-text.pdf
https://cebp.aacrjournals.org/content/11/4/393.full-text.pdf
https://doi.org/10.1097/01.ju.0000154629.45832.30
https://doi.org/10.1097/01.ju.0000154629.45832.30
https://doi.org/10.1097/00000478-200212000-00002
https://doi.org/10.1097/00000478-200212000-00002
https://doi.org/10.1111/j.1399-0004.2010.01480.x
https://doi.org/10.1111/j.1399-0004.2010.01480.x
https://doi.org/10.1111/j.1399-0004.2010.01480.x
https://doi.org/10.1111/j.1365-2133.2009.09517.x
https://doi.org/10.1111/j.1365-2133.2009.09517.x
https://doi.org/10.1111/j.1365-2133.2009.09517.x
https://doi.org/10.1016/j.medcli.2017.01.007
https://doi.org/10.1016/j.medcli.2017.01.007
https://dx.doi.org/10.1097%2FMD.0000000000003695
https://dx.doi.org/10.1097%2FMD.0000000000003695
https://dx.doi.org/10.1097%2FMD.0000000000003695
https://doi.org/10.1089/gtmb.2017.0070
https://doi.org/10.1089/gtmb.2017.0070
https://doi.org/10.1089/gtmb.2017.0070
https://www.jle.com/10.1684/ejd.2018.3394
https://www.jle.com/10.1684/ejd.2018.3394
https://www.jle.com/10.1684/ejd.2018.3394
http://dx.doi.org/10.1136/jmg.2009.073304
http://dx.doi.org/10.1136/jmg.2009.073304
http://dx.doi.org/10.1136/jmg.2009.073304

