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Acute respiratory failure due to cutis laxa pulmonary 
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A B STRACT    
Cutis laxa is a rare connective tissue disorder characterized by progressive loosening of the skin, associated with abnor-
malities of other organs such as the lung. We present a case of this disease with pulmonary emphysema and acute respira-
tory failure successfully treated with high-flow nasal cannula.
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Congenital connective tissue pathologies (Mar-
fan Syndrome, Ehlers-Danlos Syndrome, cu-

tis laxa) are rare causes of pulmonary emphysema. 
Cutis laxa syndrome (CL) is a group of rare hetero-
geneous diseases, congenital or acquired, whose 
common denominator is the disruption of elastic 
tissue that can cause lesions in any organ contain-
ing elastic tissue (skin, lungs, vessels).1 The early 
development of emphysema is usually limited to 
autosomal recessive forms, resulting in death in 
early childhood.2 The autosomal dominant form 
rarely presents with emphysema development, 
mainly because these are young, non-smoking pa-
tients without alpha1-antitrypsin deficiency. Only 
a few rare cases have been reported in the litera-
ture. We describe a case of panlobular emphysema, 
with greater involvement of the lower lobes, which 
rapidly progressed to respiratory failure requiring 
treatment with a high-flow nasal cannula (HFC).

Case report

Clinical history

The 58-year-old patient reported worsening of 
her usual dyspnea to minimal effort (grade 3 
mMRC) for 4 months. She had no significant 
family history or recurrent pathological data. 
Until then, the patient had been in good health. 
The patient was a non-smoker. No high-risk oc-
cupation.

The patient has consented to the publication of 
data relating to her clinical case.

Physical examination

The resting respiratory rate (RR) was 18 breaths 
per minute and the basal oxygen saturation 
(SpO2) was 94%.

At the skin level, there was wrinkled skin as-
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L at rest, 6 L during exercise). About 2 months 
later, new worsening with an episode of acute 
respiratory failure (PaO2 34, PaCO2 53 pH 7.35, 
PaO2/FiO2 166) and tachypnoea (RR around 28 
bpm), initially treated with oxygen therapy with 
Venturi mask 60%, but with little improvement 
in PaO2. In this situation, it was decided to start 
non-invasive ventilation (NIV) in bi-level mode 
(positive inspiratory airway pressure — IPAP 10 
cmH2O and positive expiratory airway pressure 
— EPAP 4 cmH2O and FiO2 60%) with an initial 
improvement in gas exchange, although this had 
to be discontinued due to poor tolerance on the 
part of the patient. It was then decided to start 
treatment with high-flow nasal cannula (HFNC) 
(FiO2 100%) which, together with maximum 
optimization of medical treatment, led to a final 
improvement in the patient’s oxygenation (PaO2/
FiO2 [P/F] 240 in constant improvement until 
reaching P/F 300 after 48 hours). The patient is 
currently on HFNC at home with a reduction of 
FiO2 to 70%.

Discussion

Lower lobe emphysema is a pathology rarely 
found in non-smoking patients without alpha1-
antitrypsin deficiency. In the case that came to 

sociated with predominantly flaccid folds in the 
loose regions of the folds and typical facial fea-
tures with “mastiff-like” cheeks and excessively 
wrinkled skin with a prematurely aged appear-
ance (Figure 1).

Physical examination of the chest showed hy-
personnant note and a marked reduction of the 
breath sound mainly at baseline.

Laboratory results

The results of functional laboratory and respira-
tory tests were as follows: forced vital capacity 
(FVC) 116% (3.63 L), peak expired volume in 
1 second (FEV1) 56% (1.50 L) FEV1/FVC% 41, 
total lung capacity (TLC) 120% (6.37 L) residual 
volume (RV) 142% (2.73 L), carbon monoxide 
diffusion test (DLCO) 57.

Chest X-ray and computed axial tomography 
(CT) showed bullous emphysema mainly involv-
ing the lower lobes (Figure 2).

Echocardiography showed mitral prolapse, 
but pressures remained within normal limits. 
Dose of al-fa1-antitrisin 187 mg/dL (normal val-
ues 90-200 mg/dL).

Evolution

During follow-up the patient presented a sudden 
worsening of the clinical and functional respira-
tory picture (FVC 57%, FEV1 29%, CPT 266%, 
RV 293% DLCO 36%) as well as gasometrical 
presenting respiratory insufficiency (PaO2 55, 
paCO2 44, pH 7.37 with FiO2 0.21) which ini-
tially benefited from low flow oxygen therapy (2 

Figure 1.—Typical appearance of the face with cheeks with 
“mastiff” appearance and excessively wrinkled skin with 
prematurely aged appearance.

Figure 2.—Chest CT presence of pulmonary emphysema of 
bullous dystrophic type at the lower lobes.
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common molecular abnormalities of the autoso-
mal dominant form of CL are frameshift muta-
tions found in exons 30, 32 and 33 at the 3 end of 
the ELN gene. These mutations are responsible 
for the production of elastin in a normal amount 
but whose function is altered.14 In addition to 
impaired ventilatory mechanics, mutant elas-
tin expression is also associated with increased 
TGFB signaling and, consequently, activation of 
cell apoptosis. Several studies have shown that 
these mechanisms are strongly implicated in the 
development of emphysema.2, 14, 15 A better un-
derstanding of these mechanisms could lead to 
specific treatments for emphysematous disease 
in the context of lax skin and the more common 
forms of emphysema typical of chronic obstruc-
tive pulmonary disease.

Conclusions
Cutis laxa syndrome is represented by a group 
of rare elastic tissue diseases, which can be ac-
quired or inherited, characterized by cutaneous 
hyperelasticity associated with variable systemic 
manifestations. Early diagnosis allows for better 
patient management. This management has four 
components: investigation, monitoring and treat-
ment of the associated systemic manifestations, 
identification of modes of transmission that may 
allow genetic counselling, psychological support 
for the patient and family, and plastic surgery to 
correct the cutaneous manifestations. Respirato-
ry symptoms are often present and require early 
and thorough pneumological evaluations.

References
1.  Berk DR, Bentley DD, Bayliss SJ, Lind A, Urban Z. Cutis 
laxa: a review. J Am Acad Dermatol 2012;66:842.e1–17. 
2.  Van Maldergem L, Vamos E, Liebaers I, Petit P, Vande-
velde G, Simonis-Blumenfrucht A, et al. Severe congenital 
cutis laxa with pulmonary emphysema: a family with three 
affected sibs. Am J Med Genet 1988;31:455–64. 
3.  Tsuji A, Yanai J, Miura T, Shirai Y, Osano M, Hosoda Y, et 
al. Vascular abnormalities in congenital cutis laxa—report of 
two cases. Acta Paediatr Jpn 1990;32:155–61. 
4.  de Schepper S, Loeys B, de Paepe A, Lambert J, Naeyaert 
JM. Cutis laxa of the autosomal recessive type in a consan-
guineous family. Eur J Dermatol 2003;13:529–33.
5.  Szabo Z, Crepeau MW, Mitchell AL, Stephan MJ, Puntel 
RA, Yin Loke K, et al. Aortic aneurysmal disease and cu-
tis laxa caused by defects in the elastin gene. J Med Genet 
2006;43:255–8. 
6.  Hbibi M, Abourazzak S, Idrissi M, Chaouki S, Atmani S, 

our attention, it was associated with a clinical 
diagnosis of cutis laxa. CL groups together a se-
ries of clinically and genetically heterogeneous 
conditions, characterized by cutaneous hyperlax-
ity, with abnormally elastic and flaccid skin in 
the presence of numerous folds and wrinkles that 
give the skin a wrinkled appearance, predomi-
nantly in the regions free of the folds and in the 
facial features with a prematurely aged appear-
ance. This characteristic semiological appear-
ance is the result of various connective tissue ab-
normalities that may be congenital or acquired. 
Inherited forms include autosomal dominant 
CL (ADCL), autosomal recessive CL (ARCL), 
Urban-Rifkin-Davis syndrome (URDS), mac-
rocephaly-alopecia-CL-scoliosis syndrome 
(MACS), arterial tortuosity syndrome (ATS) 
and X-linked CL (CLLX)1. Among the modes 
of transmission, the autosomal recessive form 
is characterized by more severe clinical mani-
festations. This form usually involves cardio-
pulmonary involvement, especially emphysema, 
diaphragmatic abnormalities, arterial malforma-
tions and aneurysms.1, 3-5 Joint laxity and muscle 
hypotonia are also observed. Patients often die 
of pulmonary or cardiac complications in early 
childhood.5-7 In the autosomal dominant form, 
skin involvement can occur from birth or later in 
early adulthood.7, 8 They present with flaccid, in-
elastic and redundant skin that often worsens with 
age. Previously, the autosomal dominant form of 
CL was considered a benign skin disorder with 
few systemic lesions.8 However, subsequent re-
search has shown that emphysema and aortic an-
eurysms5 are part of the phenotypic profile of this 
syndrome and can lead to significant morbidity 
and mortality. Approximately 30% of patients 
with the dominant form of CL have a new muta-
tion. The genetic abnormality responsible for this 
form is a genetic mutation affecting the elastin 
gene ELN.1, 5 The mechanism of development 
of emphysema in ADCL involves elastic fibers, 
which are extracellular matrix (ECM) structures 
composed essentially of fibrillin and elastin mi-
crofibrils that provide structural and mechanical 
support to different tissues.9-12 In addition, they 
are necessary for the regulation of the bioavail-
ability of several growth factors, such as trans-
forming growth factor beta (TGFB).13 The most 

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28



PERAZZO 	  TESTATINA TITOLO CORRENTE

4	 Minerva Respiratory Medicine	 Mese 2022 

11.  Urban Z, Gao J, Pope FM, Davis EC. Autosomal domi-
nant cutis laxa with severe lung disease: synthesis and ma-
trix deposition of mutant tropoelastin. J Invest Dermatol 
2005;124:1193–9. 
12.  Kielty CM. Elastic fibres in health and disease. Expert 
Rev Mol Med 2006;8:1–23. 
13.  Neptune ER, Frischmeyer PA, Arking DE, Myers L, Bun-
ton TE, Gayraud B, et al. Dysregulation of TGF-β activation 
contributes to pathogenesis in Marfan syndrome. Nat Genet 
2003;33:407–11. 
14.  Hu Q, Shifren A, Sens C, Choi J, Szabo Z, Starcher BC, 
et al. Mechanisms of emphysema in autosomal dominant cutis 
laxa. Matrix Biol 2010;29:621–8. 
15.  Turner-Stokes L, Turton C, Pope FM, Green M. Emphy-
sema and cutis laxa. Thorax 1983;38:790–2. 

Hida M. Cutis Laxa syndrome: a case report. Pan Afr Med J 
2015;20:3. 
7.  Damkier A, Brandrup F, Starklint H. Cutis laxa: autoso-
mal dominant inheritance in five generations. Clin Genet 
1991;39:321–9. 
8.  Beighton P. The dominant and recessive forms of cutis 
laxa. J Med Genet 1972;9:216–21. 
9.  Kelleher CM, Silverman EK, Broekelmann T, Litonjua 
AA, Hernandez M, Sylvia JS, et al. A functional mutation 
in the terminal exon of elastin in severe, early-onset chronic 
obstructive pulmonary disease. Am J Respir Cell Mol Biol 
2005;33:355–62. 
10.  Rodriguez-Revenga L, Iranzo P, Badenas C, Puig S, 
Carrió A, Milà M. A novel elastin gene mutation resulting 
in an autosomal dominant form of cutis laxa. Arch Dermatol 
2004;140:1135–9. 

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material 
discussed in the manuscript.
Authors’ contributions.—All authors read and approved the final version of the manuscript.
History.—Manuscript accepted: January 18, 2022. - Manuscript received: January 2, 2022.

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28


