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Abstract
In this report, a  case of a male, 40-year-old patient who suffered from spontaneous rupture of undilated 
abdominal aorta, a manifestation of idiopathic cystic media necrosis (Gsell-Erdheim syndrome), is presented. 
Spontaneous ruptures of medium-to-large arteries observed in this syndrome are a consequence of elastic fibres 
degeneration and glucose-amino-glycans (GAG) depositions in the arterial media. Gsell-Erdheim syndrome is 
also observed in a large portion of spontaneous aortic dissections. Histopathological criteria for the diagnosis 
of this disease, as well as clinical implications for current treatment, especially endovascular procedures in the 
aortic dissections, are discussed. 
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Introduction

Idiopathic cystic medial necrosis (CMN) is a  rare 
phenomenon where idiopathic elastolysis and GAG 
deposition in the medial layer of elastic arteries occurs. 
Microscopic features of this syndrome were described by 
Gsell and Erdheim in the thirties of the last century [1, 2].  
At first elastic fibres swelling and hypochromia occur, 
then elastin fibres ribbon-like deformation and rupture 
are found. Finally, diffused elastic lamina destruction with 
cystic like forms and GAG depositions are observed [3].

The most common manifestation of the syndrome 
is aortic dissection, however other locations of the 
disease were also described [4–10]. To our knowledge, 
non-dilated abdominal aortic rupture such as we have 
observed in a patient treated at our facility was never 

previously reported and related to the idiopathic CMN. 
The aim of this report is to increase the awareness 
among vascular specialists of this rare but often fatal 
entity and discuss potential implications in the endo-
vascular treatment of aortic dissections.

Case study

Previously healthy, male patient, aged 40, presented 
at a small regional hospital complaining on mild abdom-
inal pain. He negated trauma. Physical examination 
revealed a moderate tenderness in the mid-abdomen 
with no other signs. Abdominal ultrasound and X-ray 
examinations at admission revealed no abnormalities. 
The patient was admitted to the surgical ward for 
further evaluation. In the course of the disease sud-
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den hypotension and tachycardia occurred suggesting 
internal bleeding. Abdomen ultrasound revealed aorta 
surrounding fluid in the retroperitoneal space. Haemo-
globin level decreased (from initial 15 g/dL to 9 g/dL). 
The patient was promptly transferred to the vascular 
department with suspected abdominal aorta rupture. 
Emergency laparotomy revealed longitudinal rupture 
of otherwise macroscopically intact aorta. The lesion 
involved a 3 cm portion of aorta and ended approxi-
mately 5 cm above the aortic bifurcation. The ruptured 
portion of aorta was excised and 16 mm diameter tube 
graft (Unigraft, B. Braun, Germany) was sutured to the 
macroscopically healthy aortic wall. On the 5th post- 
-operative day suddenly a haemorrhagic shock devel-
oped. The abdomen was explored suspecting leaking 
anastomosis. Instead, a  new aorta rupture below 
previous implant was found. A bifurcated 16/8 mm 
prosthesis (Unigraft, B. Braun, Germany) was su-
tured proximally to the graft and distally to the com-
mon femoral arteries (polypropylene, Surgipro™, 
Covidien, Ireland). The distal stump of the aorta was 
closed using 0 polypropylene suture (Surgipro™,  
Covidien, Ireland). Samples of the changed and rup-
tured aorta were taken for microscopic haematoxy-
lin-eosin evaluation. Further postoperative course was 
uneventful and on the 10th post-operative day patient 
was discharged. The pathologist described histological 

Figure 1. Aortic wall specimens: A. There is well visible inflammatory infiltration of aortic wall at the site of rupture. H & E, primary 
objective mag. 10×; B. Focal media destruction with depletion of elastic fibres and lack of cells (between arrows). H & E, primary 
objective mag. 10×; C. Focal depletion of smooth muscle cells in the media (thick arrow). Masson trichrome, primary objective 
mag. 10×; D. Focal amorphic GAG deposition in the media (arrow). paS reaction, primary objective mag. 10×

changes in the aorta specimens as an unspecific aortitis 
with mononuclear infiltration (Fig. 1A). Considering 
this, oral antibiotic (Ciprofloxacin 500 mg twice daily) 
was prescribed for further 3 months. 

Eighteen months later the patient presented with 
purulent fistula in the inguinal region. Pseudomonas 
aeruginosa strain was isolated. The whole infected 
vascular graft was replaced with silver releasing pros-
thesis (Silverguard®, Intervascular, USA) in the anatomic 
position. Intravenous and subsequent oral antibiotic 
according to the culture and antibiogram was adminis-
tered for additional 3 months. The postoperative course 
was uneventful and the patient was discharged. After 
further 19 months he presented again, at this time with 
pseudoaneurysm of the right distal anastomosis. The 
patient was qualified to the surgical treatment. During 
the operation, considering previous graft infection, 
swabs and arterial wall samples were collected for 
culture. Additionally, marked weakening of the wall of 
the common femoral artery was observed. Samples 
of the artery wall were harvested and sent for further 
histologic evaluation. Surgical reconstruction of the 
anastomosis was performed using 8 mm PTFE pros-
thesis (Gore-tex®, W. L. Gore & Associates, Inc, USA). 
The postoperative course was uneventful and patient 
was discharged on the 7th day post-op. Bacterial culture 
results were negative. Haematoxylin/eosin staining re-
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Figure 2. Femoral artery specimens: A. Marked intimal thickening in the femoral artery (between arrows). H & E, primary ob-
jective mag. 10×; B. Diffused depletion of smooth muscle cells in the media. Masson trichrome, primary objective mag. 10×;  
C. Extensive GAG’s depositions in the media (arrow). paS reaction, primary objective mag. 10×; D. Thickened intima (between 
black arrows) and GAG depositions (white arrow) in the arterial wall. paS reaction, primary objective mag. 10×

vealed marked elastic lamina disorganization and intimal 
thickening. Further Mason staining and paS reaction 
showed elastic fibres diffuse lysis and GAG depositions 
in the media (Fig. 2A–2D). Considering these findings, 
the specimens collected at the second operation 
during initial presentation were re-evaluated. Mason 
staining and paS reaction confirmed that foci of media 
disintegration with loss of muscle cell, disorganization 
of elastic fibres and GAG depositions were already 
present in the aortic media during initial presentation 
(Fig. 1B–1D). These changes were less obvious than in 
the femoral artery but apparently sufficient to support 
the diagnosis of CMN as the cause of the aortic wall 
rupture. Inflammatory infiltration was also confirmed 
but the clinical course indicated that it was the effect 
rather than the cause of aortic wall rupture. 

Discussion

Cystic medial necrosis (Gsell-Erdheim syndrome) is 
a rare entity in the clinical setting. The first description 
came from Gsell and Erdheim (Germany) who linked 
spontaneous aortic dissections with microscopic fea-
tures of aortic media degeneration. These observations 
were soon confirmed in the USA [11]. As the knowledge 
of the distinct microscopic changes in CMN grew, it 
became apparent that it might involve different parts 

of vascular system. Ascending aortic, Valsalva sinus, 
coronary, iliac and visceral artery aneurysms were all 
described as manifestations site of CMN [4–10].

Current knowledge of the pathologic changes in CMN 
delineates distinct features found in both intima and media 
of the artery. In the intima, a hyperplasia due to accumula-
tion of extracellular matrix components occurs, presuma-
bly as a secondary response to the changes in the media. 
This was present in the specimens from our patient.

The most important changes however are found in 
the media and consist of medianecrosis and anuclear 
areas, elastolysis and cystic spaces filled with glycoamino
glycans depositions. The degree of elastolysis can be 
assessed according to the Shlatmann classifications: 
I grade — less than 5 foci of elastic fragmentation (in one 
field of view, magnification 200×), every focus includes 
2–4 adjacent elastic membranes, orientation of smooth 
muscle cells (SMC) is preserved; II grade — 5 or more 
foci of fragmentation (in one field of view, magnification 
200×), foci may be dispersed in the media or fused, ori-
entation of SMC is preserved; III grade – fragmentation of 
more than 5 adjacent elastic membranes, independently 
of the amount of foci (in one field of view, magnification 
200×), orientation of SMC is damaged [12]. Serial aortic 
wall histopathological image analysis revealed that the 
media changes were observed in the entire aorta [3]. 
Considering the clinical course of our patient we might 
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speculate that the disease may affect simultaneously 
different regions of arterial tree and eventual rupture 
occurs in its the most affected part.

Most often CMN is mentioned in the context of pos-
sible causes of aortic dissections. Aneurysm descriptions 
are also frequent. The largest report to our know
ledge came from Ukraine and consisted of 24 cases  
of spontaneous aortic dissections due to CMN [3]. 
After thorough search of Medline and Pubmed data-
bases it seems that a case of spontaneous normal size 
abdominal aortic rupture due to CMN has never been 
previously reported. It must be stressed that no macro-
scopic changes other that local rupture were observed 
in the aorta wall at the initial operation. Aorta was of 
normal size and the vessel wall thickness and structure 
encouraged surgeon to perform only limited aortic 
reconstruction which led to further dramatic events in 
the course of the disease. Histology of the specimens 
obtained sequentially from our patient indicates that 
arterial wall elastolysis might be a progressive pathology 
gradually involving not only aortic wall but also more 
peripheral arteries. This observation was confirmed by 
other authors [13]. In our patient microscopic exami-
nation of superficial femoral artery revealed extensive 
elastic fibres degradation and replacement by GAG’s. 
This implies that the patient is in constant danger of 
further arterial ruptures and anastomotic complications 
and therefore requires lifelong follow-up. 

It might be discussed if the endovascular stentgraft 
repair would be more appropriate in our patient. In 
our opinion, urgent laparotomy was the only reason-
able choice we had at the moment of patient’s first 
presentation. It was dictated by two factors: patient’s 
condition and lack of aortic dilatation and no signs of 
aortic dissection. Only laparotomy would be suitable if 
there was some other extraaortic source of bleeding. 

Current trends in the treatment of aortic type B dis-
section favour endoluminal techniques with a stentgraft 
implantation to exclude the entry site. Considering the 
fact, that CMN is observed in most aortic dissection 
cases and the progressive nature of the disease, we are 
convinced that the surveillance of patients with endo-
vascular stentgraft devices should be especially vigilant. 
The progressive aortic media degeneration may lead 
to further aortic wall weakening and dilatation causing 
the type I endoleak and its catastrophic consequences. 

Conclusions

The rupture of normal sized abdominal aorta must 
be included in the spectrum of potential cystic medial 

necrosis symptoms. The disease is progressive in na-
ture and affects not only large elastic arteries but also 
smaller muscular ones. It leads to the diffuse arterial wall 
weakening and possible complication. Further efforts on 
elucidating the aetiology of the cystic medial necrosis 
are required to identify population at risk. Life-long 
surveillance is mandatory in all patients with diagnosed 
cystic medial necrosis. 
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