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ABSTRACT

Inflammatory bowel disease (IBD) is a chronic inflammatory condition which encompasses 

Crohn’s disease and ulcerative colitis. IBD does not only affect the gastrointestinal system, but 

also associates many extraintestinal complications that can affect almost any organ. A large 

number of patients may have these complications before or after the diagnosis of IBD. Early 

diagnosis and management of these complications involves a multidisciplinary team and con-

tributes to decrease patient morbidity and mortality, but also to increase the quality of life. The 

purpose of this extensive literature review is to present systematically and comprehensively 

the latest data on the extraintestinal manifestations of IBD, and to draw clinicians’ attention to 

the fact that this condition can have extradigestive manifestations that can be misleading and 

delay the diagnosis. 

Keywords: inflammatory bowel disease, ulcerative colitis, Crohn’s disease, extraintestinal 

manifestations
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INTROdUCTION

Inflammatory bowel disease (IBD) includes two clinical entities: Crohn’s dis-
ease (CD) and ulcerative colitis (UC), both characterized by a chronic inflam-
mation of the gastrointestinal tract, whose frequent signs and symptoms include 
abdominal pain, diarrhea and bloody stools. While UC is caused by a continuous 
inflammation of the colonic mucosa and submucosa, in CD the inflammation is 
full-thickness, discontinuous, and involves the entire digestive tract.1 IBDs are 
commonly linked with the occurrence of extraintestinal manifestations (EIMs). 
These can affect almost any organ system, thus contributing to increased mor-
bidity in patients with IBD.2
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The pathophysiology of the disease has not been fully 
elucidated yet. The major determinants of IBD are genetic 
susceptibility, intestinal flora, lifestyle, and the immune 
system.1 The pathogenesis of EIMs in IBD is unclear, but 
genetic factors and the immune system are thought to be 
involved. The immune response triggered by the gastro-
intestinal mucosa can affect extraintestinal areas due to 
common epitopes. Thus, translocated bacteria will trigger 
an adaptive immune response, unable to differentiate be-
tween bacterial or joint and skin epitopes.3

It has been shown that genetic susceptibility plays a ma-
jor role. For instance, EIMs in CD occur more often in sub-
jects that present HLA-A2, HLA-DP1, and HLA-DQW5 
patterns. In UC, EIMs are more often present in subjects 
with HLA-DR103 haplotype. An increased probability for 
primary sclerosing cholangitis (PSC) in UC has been spe-
cifically associated with HLA-B8/D33.2

Short-chain fatty acids (SCFAs) create favorable con-
ditions for resistance to pathogenic bacteria and prevent 
colitis, thus contributing to the maintenance of intestinal 
homeostasis. Lower levels of SCFA were found in patients 
with IBD and psoriatic arthritis.4 Long-chain fatty acids 
(LCFAs) have a reciprocal relationship with IBD. Along 
with economic development, the morbidity of IBD has 
shown a significant increase, to a certain extent owed to 
eating habits (long-chain polyunsaturated omega-6/ome-
ga-3 fatty acids [PUFAs] and an abundance of saturated 
fats). Moreover, LCFAs are also involved in modulating 
intestinal lesions.5

1. ARTICULAR MANIFESTATIONS

Inflammatory arthropathies are the most common EIMs 
of subjects with IBD.4 They are classified into axial and 
peripheral spondylarthritis, with a prevalence of 5–20% 
and 3–25%, respectively.6 Peripheral arthropathies that 
occur as EIMs in patients with inflammatory disorders 
of the digestive tract are separated into two categories. 
Type I arthropathy, which is pauciarticular or oligoar-
ticular, affects maximum 5 large articular areas and is 
characterized by an acute, asymmetrical, and migratory 
pattern. It is associated with HLA-B27, HLA-B35, and 
HLA-DR103 haplotypes. The symptoms persist for less 
than 10 weeks, are self-limiting, do not cause permanent 
destruction of the joint, and are correlated with the in-
testinal activity.7 Type II arthropathy has a polyarticu-
lar pattern and may involve 5 or more small joints. The 
symptoms can persist for months or years and are inde-
pendent of the disease course. The second type is associ-
ated with HLA-B44.7 

Axial arthropathies are independent of the disease ac-
tivity. The most common symptoms are back pain and 
morning stiffness, and may be present before the intestinal 
symptoms of IBD.7

Patients with IBD may experience decreased bone min-
eral density due to changes in absorption caused by mul-
tiple factors: intestinal resections, mineral malabsorption 
and vitamin D deficiency, corticosteroid treatment, and 
microbiota interaction. Osteoporosis is characterized by 
decreased bone mass and deterioration of bone microar-
chitecture, thus causing an increase in bone fragility and in 
the risk of fractures.8 Alendronate and risedronate are the 
most widely used therapies in the prevention of vertebral 
and non-vertebral fractures, with long established efficacy.8

2. MUCOSAL SkIN MANIFESTATIONS

Mucocutaneous manifestations in IBD are common and 
cover a wide spectrum of manifestations that range from 
mild to severe and even debilitating.9 The prevalence of 
these lesions is 10–15%. The most frequent mucocutane-
ous clinical manifestations in IBD are erythema nodosum 
and pyoderma gangrenosum. Rare manifestations are pso-
riasis and Sweet’s syndrome.7

Erythema nodosum is the most common cutaneous 
manifestation of IBD, with a prevalence of 3–10% in pa-
tients with UC and 4–15% in patients with CD. It occurs 
more frequently in women and in patients with HLA-B27 
haplotype. Erythema nodosum is characterized by the 
presence of symmetrical, erythematous, warm, painful, 
non-ulcerative nodules, with dimensions between 1–5 
cm, located mainly on the extensor surfaces of the lower 
limbs.10

Pyoderma gangrenosum is a severe cutaneous manifes-
tation, with a prevalence of 1–2% in patients with IBD, 
being more frequently associated with UC. This condition 
can be expressed before, during, or after the onset of IBD, 
but it can be independent also. More frequently, it affects 
women and patients with a family history of UC.10 Al-
though many forms of manifestation have been described 
(ulcerative, bullous, pustular, vegetative, drug-induced, 
postoperative, and peristomal), the most common types 
in IBD are ulcerative and pustular. The initial lesion pres-
ents papules, pustules, or nodules with violaceous, irregu-
lar edges, which subsequently evolve towards painful ul-
ceration.10

Sweet’s syndrome is an acute febrile neutrophilic der-
matosis, rarely associated with IBD. The prevalence is 
higher in patients with CD than in those with UC and 
among women aged 30–50 years.9 This syndrome is char-
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acterized by the presence of papules, nodules, and ery-
thematous plaques with a tendency to confluence, located 
especially on the face, neck, and upper limbs.10 Sweet’s 
syndrome can affect not only the skin but also other organs 
such as the lungs, muscles, joints, liver, kidneys, and eyes.9

3. ORAL MANIFESTATIONS 

Oral manifestations in IBD are specific or nonspecific and 
may precede or coincide with the diagnosis. The most 
common is aphthous stomatitis with a prevalence between 
0.7% and 20%. It is characterized by the presence of small, 
painful ulcers surrounded by an erythematous halo. In 
patients with IBD, the lesions may be secondary to iron, 
zinc, or vitamin B12 deficiency, or IBD therapy.11 The oral 
manifestation secondary to mesalazine and sulfasalazine 
treatment is oral lichen planus,12 and correlated with the 
administration of infliximab are oral ulcerations.11

4. EyE MANIFESTATIONS

About 2–5% of patients with IBD have ocular symptoms. 
They arise more often in subjects with CD (3.5–6%) com-
pared to UC (1.6–4.6%)7 and are represented by episcleri-
tis, scleritis, uveitis, and conjunctivitis.2 Besides the ocular 
manifestations due to IBD, ocular complications second-
ary to specific therapy can also be observed. Corticoste-
roids can cause cataract and open-angle glaucoma. Cyclo-
sporine can cause ophthalmoplegia, nystagmus, and optic 
neuropathy.7

Episcleritis is the most frequent ocular manifestation 
and consists in a benign inflammatory reaction in the 
sclera. It may present with moderate discomfort, erythe-
ma in one or both eyes, and diffuse or localized episcleral 
edema. Compared to other ocular manifestations, episcle-
ritis may be associated with IBD activity.13

Scleritis is an inflammation of the sclera that causes eye 
pain, irradiated towards the face and scalp. Specific for 
this pathology is the aggravation of symptoms during the 
night, associating ocular hyperemia and visual loss.13 

Uveitis is defined as an inflammation of the uveal tract 
and is currently the third leading cause of irreversible 
blindness in developed countries. In patients with IBD, it 
has an insidious onset, is long-lasting, bilateral, and does 
not correlate with disease activity.13

5. HEPATObILIARy MANIFESTATIONS

The hepatic involvement of IBD most often includes PSC. 
Uncommon hepatobiliary alterations linked with IBD are 

autoimmune hepatitis/PSC overlap syndrome: IgG-asso-
ciated cholangiopathy, primary biliary cholangitis, portal 
vein thrombosis and liver abscess, as well as hepatic amy-
loidosis, granulomatous hepatitis, and cholelithiasis. The 
most common liver disease in individuals with IBD that is 
not correlated with intestinal activity is non-alcoholic fatty 
liver disease (NAFLD).14

The prevalence of PSC varies between 2.4% and 7.5% in 
those with UC and is 3.4% in patients with CD.15 PSC may 
lead to multiple hepatic and biliary complications includ-
ing cirrhosis, liver insufficiency, and portal hypertension. 
Patients with PSC have a high risk of cholangiocarcinoma, 
and the association between PSC and IBD increases the 
risk of colorectal cancer. PSC affects the activity and local-
ization of IBD. It is associated with a more extensive form 
of UC (pancolitis), but with lower rates of activity and col-
ectomy. In patients with CD and PSC, the most common 
forms are colitis and ileocolitis.16 

The treatment used in IBD can cause liver toxicity. 
Methotrexate and thiopurine have the highest risk of hep-
atotoxicity. Aminosalicylates can rarely cause hepatotox-
icity, whereas cases of granulomatous hepatitis and fulmi-
nant hepatitis have been reported in the literature.16

Since during immunosuppressive treatment reactiva-
tion of hepatitis B virus (HBV) is possible, it is necessary 
to screen patients and vaccinate the seronegative (HBsAg 
and anti-HBc negative).16 

6. PANCREATIC MANIFESTATIONS

Pancreatic manifestations in subjects with IBD include 
asymptomatic growth of pancreatic enzymes, acute or 
chronic pancreatitis, exocrine pancreatic failure, or ma-
lignancy. Acute pancreatitis can be favored by gallstones, 
drugs (mesalazine, thiopurine), duodenal papillary le-
sions, endoscopic procedural accidents, PSC, and autoim-
mune pancreatitis.17

A recent Danish meta-analysis showed a three-fold risk 
of developing acute pancreatitis in patients with CD and a 
two-fold risk in patients with UC.18

The link between IBD and chronic pancreatitis, exo-
crine pancreatic insufficiency, and pancreatic cancer is not 
very clear yet, and additional studies are needed.17

7. PULMONARy MANIFESTATIONS 

Pulmonary manifestations occur rarely in patients with 
IBD.7 The airways and the gastrointestinal tract have com-
mon embryonic origins and a similar structure. The lym-
phoid tissue present in the mucosa of both organs plays a key 
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role. Thus, the mechanisms involved in the development of 
inflammation are: migration of activated lymphocytes from 
the gastrointestinal tract to the respiratory tract, the pres-
ence of common antigens (bacteria, digestive enzymes) 
due to loss of intestinal epithelial barrier function, and the 
presence of antibodies and immune complexes.19 Pulmo-
nary manifestations involve the small and large airways, as 
well as the parenchyma. Extraintestinal complications are 
drug-induced lung diseases.7 Numerous case reports have 
concluded that respiratory symptoms can be triggered dur-
ing both periods of IBD activity and remission.19 

The most common form of EIMs affects the large air-
ways and is more frequently associated with UC. Bron-
chial inflammation and suppuration are the most common 
manifestations of lung disease in IBD and include chronic 
bronchitis and bronchiectasis. The latter is the most com-
monly reported, with a prevalence of 66% in patients with 
large airway involvement.20

Lung parenchymal disease is associated with IBD less 
frequently. The age of onset varies, has a slight female pre-
dominance, and is frequently associated with UC. Bron-
chiolitis obliterans organizing pneumonia (BOOP) is the 
most common parenchymal manifestation. BOOP can 
be caused by inhalation or medication injuries and has an 
acute or subacute onset with fever, cough, dyspnea, and 
pleuritic chest pain.21

The treatment of patients with IBD can cause lung 
complications. The use of azathioprine (AZA) and 6-mer-
captopurine (6-MP) may cause interstitial pneumonia, 
BOOP, chronic fibrosis/pneumonitis, and pulmonary ede-
ma. Long-term use of sulfasalazine and mesalamine may 
cause eosinophilic pleuritis, eosinophilic pneumonia, and 
BOOP. Methotrexate may cause the following lung side ef-
fects: interstitial pneumonitis, granuloma formation, and 
bronchiolitis. Biological anti-TNF-α therapy (infliximab, 
adalimumab, certolizumab) may also cause side effects, re-
quiring close monitoring of therapy. As a result of the sup-
pression of T cell-mediated immunity, various associated 
opportunistic infections have been observed, the most 
common being tuberculosis. Other lung infections associ-
ated with biological therapy, especially in the elderly, are: 
Pneumocystis carinii pneumonia, coccidiomycosis, histo-
plasmosis, aspergillosis, and actinomycosis.20

8. CARdIOVASCULAR MANIFESTATIONS 

Cardiovascular changes related to IBD include: pericardi-
tis, myocarditis, venous and arterial thromboembolism, 
heart failure, arrhythmias and conduction disorders, en-
docarditis, valvulopathy, and Takayasu’s arteritis.22

The incidence of cardiovascular manifestations is slightly 
increased compared to the general population. This is sup-
ported by a recent cohort study which showed that the prev-
alence of traditional cardiovascular risk factors is quite low in 
patients with IBD.23 The most common cardiovascular EIM 
is represented by pericarditis, with a prevalence of 0.19% in 
patients with CD and 0.23% in patients with UC.22,24

The risk of arterial thromboembolic events is increased 
in patients with IBD, with a similar prevalence in patients 
with CD and UC. The most common arterial thromboem-
bolic events are acute myocardial infarction, stroke, and 
mesenteric infarction, with an incidence that is 1.2-, 1.2-, 
and 3.5-fold higher, respectively, compared to the general 
population. IBD exacerbations are favorable factors for the 
occurrence of these events.22

Patients with IBD have a two-fold risk of heart failure 
compared to the control group. When these two condi-
tions coexist, the risk of using systemic corticosteroids is 
2.5 times higher.22 The incidence of atrial fibrillation in pa-
tients with IBD is 11.3%, and the arrhythmic risk increases 
two-fold during IBD exacerbations compared to the gen-
eral population. 

The association between IBD and endocarditis, mitral 
and aortic regurgitation and Takayasu’s arteritis is very 
rare.22

9. ANEMIA 

The prevalence of anemia in patients with IBD varies be-
tween 6% and 74%. This very wide variation of prevalence 
is due to the evaluation criteria used for defining anemia, 
the type of population investigated (hospitalized /dis-
charged patients, type of IBD, age of patients), but also 
the evaluation time (at the time of diagnosis, during the 
disease).25

The etiopathogenesis of anemia is multifactorial, but in 
patients with IBD the most common types of anemia are 
those due to iron deficiency caused by chronic blood loss, 
decreased iron absorption, or malnutrition. Other causes 
that may contribute are vitamin B12 and folate deficiency, 
as well as the toxic effect of drugs.26 Anemia can increase 
the rate of hospitalizations in patients with IBD and has a 
negative impact on both quality of life, and cognitive func-
tion and work capacity.27

10. IMMUNE THROMbOCyTOPENIC PURPURA

The presence of immune thrombocytopenic purpura 
(ITP) in patients with IBD has been described in a limited 
number of cases.28 Researchers support the theory of anti-
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genic mimicry between platelet surface and luminal anti-
gens, thus creating a common immune-mediated pathway 
to mucosal inflammation and platelet destruction. Studies 
have shown increased levels of T-helper 1 and CD4 cells.29

11. RENAL ANd GENITOURINARy 

MANIFESTATIONS

Patients with IBD have a prevalence of renal impairment 
of 4–23%.7 Renal manifestations include nephrolithiasis, 
glomerulonephritis, tubulointerstitial nephritis, and amy-
loidosis.30 The most common form of glomerulopathy in 
patients with IBD is IgA nephropathy, which is associated 
with HLA-DR1. Tubulointerstitial nephritis may be a drug-
induced complication of IBD caused by the administration 
of 5-aminosalicylic acid and sulfasalazine.7 Nephrolithiasis 
affects 5–15% of patients with IBD, predominantly those 
with CD and ileo-colonic involvement. The most common 
stones are those of calcium oxalate (by malabsorption of 
bile acids) and those of uric acid (by decreasing urinary 
pH and urinary volumes).7

A recent cohort study (SIBDCS) on 2,323 patients 
showed that intestinal surgery, especially ileal/ileo-colon-
ic surgery, may increase the incidence of kidney stones.31

A recent study on genital manifestations showed that 
the prevalence of cervical dysplasia and HPV 16/18 infec-
tion was significantly higher than in the control group.32

12. dEPRESSION ANd ANxIETy dISORdERS

Anxiety disorders and depression are more common in pa-
tients with IBD compared to the general population. This 
relationship has not been fully elucidated, but the sug-
gested mechanisms include activation of the inflammatory 
response in the brain, compromised integrity of the blood-
brain barrier, and the impact of the intestinal microbiota.33 
A Canadian study on 6,000 patients with IBD showed that 
the prevalence and incidence of depression, anxiety, and 
bipolar disorders were significantly higher compared to 
the general population.33 

A recent analysis of non-pharmacological therapy that 
included 10 studies showed that cognitive behavioral ther-
apy, as well as attention-based and solution-based therapy 
significantly contributed to the reduction of anxiety and 
depression in adults compared to control groups.34

13. NEUROLOGICAL MANIFESTATIONS

The most common neurological manifestations in patients 
with IBD are peripheral neuropathies, unrelated to intesti-

nal activity. In patients with CD and ileocecal resection, a 
typical neurological complication is found, namely periph-
eral polyneuropathy due to vitamin B12 deficiency.35 

Focal intracerebral lesions of the white matter were 
detected in 42% of patients with CD and in 46% of pa-
tients with UC. Recurrent facial paralysis associated with 
Melkerssson-Rosenthal syndrome has been specifically 
observed in some patients with CD.7

Anti-TNF-α therapy is associated with Guillain-Barré 
syndrome and chronic inflammatory demyelinating poly-
neuropathy, while metronidazole and sulfasalazine may 
induce peripheral neuropathy.36

CONCLUSIONS 

In our extensive analysis we highlighted that extraintestinal 
manifestations of IBD are very frequent, can affect almost 
any organ system, and have the potential to become more 
debilitating than the intestinal disease itself. We therefore 
draw attention to the importance of proper recognition 
and treatment of extraintestinal manifestations of IBD that 
will help reduce patient morbidity and mortality, as well as 
improve quality of life.
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ABSTRACT

Introduction: The aim of this study was to identify factors associated with diabetes-related dis-

tress (DRD) in adult patients with type 2 diabetes mellitus (T2DM). Material and Methods: This 

was an analysis of data previously obtained from two cross-sectional studies, in which medical 

charts review and direct interviews were employed to obtain medical and demographic data.  

Vital status assessment and anthropometric measurements were performed. The patients filled 

out specific questionnaires for DRD (DDS-17), symptoms of depression (PHQ-9), and of anxiety 

(GAD-7). A clinical meaningful threshold for DRD was set at ≥2.0 points. Symptoms of depression 

and anxiety, number of chronic complications, therapy for T2DM, anthropometric and cardio-

metabolic parameters, as well as demographic, socio-economic data, and lifestyle habits were 

evaluated as factors possibly associated with DRD by univariate and multiple regression analy-

ses. Results: A total of 271 patients with T2DM were included in this analysis, of whom 25.1% 

presented a DDS-17 score ≥2 points (and 9.96% a DDS-17 score ≥3). Subjects with a DDS-17 score 

≥2 had higher HbA1c levels (p = 0.018), PHQ-9 and GAD-7 scores (p <0.0001 for both). The mul-

tiple regression model indicated that anxiety (p = 0.026), depression (p = 0.001), and ethnicity (p = 

0.002) were significantly correlated with DRD (p <0.0001). With regards to subscales, the HbA1c 

(p = 0.005) and PHQ-9 score (p <0.0001) were significantly associated with emotional burden, 

ethnicity (p = 0.001) and depression (p = 0.004) with regimen-related distress, whereas ethnicity 

(p = 0.010) and GAD-7 score (p = 0.012) with interpersonal distress. Conclusions: Psychosocial 

factors like depression, anxiety, or ethnicity significantly contribute to DRD in patients with T2DM, 

and worse glycemic control is associated with emotional burden.

Keywords: type 2 diabetes mellitus, diabetes-related distress, depression, anxiety

INTROdUCTION

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease that requires 
lifelong, comprehensive care, and is frequently associated with neuropsycho-
logical comorbidities, such as depression, anxiety, or cognitive impairment, Karla Duka • Str. Gheorghe Marinescu nr. 50, 540138 
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conditions that may affect the metabolic control, diabetes 
self-care behaviors including medication adherence, and 
quality of life.1–5 

In addition, it is apparent that a high proportion of 
T2DM patients also present diabetes-related distress 
(DRD), defined as psychological reactions or emotions that 
they might experience. These psychological reactions are 
basically concerns related to disease management, percep-
tion of support, access to quality healthcare, or emotional 
burden.6 A systematic review and meta-analysis of 55 stud-
ies (n = 36,998 subjects) indicated that 36% of individuals 
with T2DM suffer from DRD (but with very large varia-
tions, ranging from to about 10% to over 60%).7–9 The dif-
ference may be due to patient selection, geographical area/
ethnicity, method of assessment and interpretation, or the 
presence of comorbid conditions, such as coexistence of 
depression, which increases the prevalence of DRD.7 

Female gender and depression were the only factors 
identified in the meta-analysis of Perrin et al. as being asso-
ciated with DRD, but a plethora of other factors emerged 
from the literature such as age, body mass index (BMI), 
glycemic control, duration of diabetes, lifestyle habits, 
treatment regimens, level of education etc.7,10–16 

DRD has important health-related consequences such 
as worse glycemic outcomes, poorer medication adher-
ence and diabetes self-care, and poorer quality of life.5,17 A 
recent study reported that in patients with T2DM, depres-
sive symptoms were associated with lower self-manage-
ment behavior and higher glycated hemoglobin (HbA1c), 
while DRD was associated with higher HbA1c, suggesting 
that patients with both depression and DRD might have 
worse outcomes.18

During recent years, there has been an increasing inter-
est regarding the association between T2DM and DRD, 
yet currently there are scarce data regarding DRD in pa-
tients with T2DM from Romania. 

The aim of this study was to identify factors that have a 
significant impact on DRD in adult patients with T2DM, 
by exploring a number of demographic, socio-economic, 
and lifestyle factors, cardio-metabolic parameters, type of 
treatment, and chronic complications. 

MATERIAL ANd METHOdS

This was a post-hoc analysis of data obtained in two cross-
sectional studies that screened adult patients with T2DM 
for symptoms of depression and anxiety, and for DRD us-
ing specific questionnaires, in 2015, and between 2018 and 
2019, respectively. Each of the studies were approved by 
the ethics committees of the Emergency County Clinical 

Hospital of Târgu Mureş and of the “George Emil Palade” 
University of Medicine, Pharmacy, Science and Technol-
ogy of Târgu Mureş, and patients signed an informed con-
sent before participating. Patients were recruited from two 
specialty-care settings, the Diabetes, Nutrition and Meta-
bolic Diseases Outpatient Unit of the Emergency County 
Clinical Hospital in Târgu Mureş (one specialist physician) 
and from the Puls Medical Center in Târgu Mureș (two 
specialist physicians).

The two studies had similar inclusion and exclusion crite-
ria and design.1 The included patients were aged >18 years, 
diagnosed with T2DM according to the American Diabetes 
Association criteria.19 Main exclusion criteria were patients 
with type 1 diabetes mellitus, secondary diabetes mellitus, 
and gestational diabetes mellitus, severe psychiatric disor-
ders, or unable to read Romanian language. 

Both studies collected demographic and socio-economic 
data obtained from the medical charts and from a direct in-
terview (age, gender, residency, education level, economic 
level, ethnicity, occupation, marital status), medical history 
(diabetes duration, micro- and macrovascular complica-
tions of diabetes, medication for T2DM and other comor-
bidities), information regarding lifestyle (level of physical 
exercise, smoking, alcohol, and coffee intake). Additionally, 
basic anthropometric parameters (weight, height, abdomi-
nal circumference), as well as heart rate and blood pressure 
measurements were performed, all by standard procedures. 
The BMI was calculated as weight (kg)/height2 (m2). 

In the first study, 145 of the 216 included T2DM patients 
had laboratory testing performed by drawing blood during 
the study, while for the remaining, the laboratory informa-
tion was collected from their medical charts (and included 
in this analysis only if they were available in the last three 
months).1 For patients enrolled in the second study (2018–
2019), laboratory tests (HbA1c, fasting blood glucose, and 
basic biochemistry) were collected from medical charts (if 
results from the last three months were available).

The subjects completed three questionnaires translated 
to Romanian. DRD was evaluated using the 17-item Dia-
betes Distress Screening Scale (DDS-17) questionnaire. 
DDS-17 is one of the two well-accepted tools for evalua-
tion of DRD. It consists of 17 questions, each having as-
signed between 1 to 6 points. A score ≥2 points for DRD 
was considered positive (and interpreted as mild DRD), 
while a score ≥3 points was considered as significant 
DRD.13,20,21 DDS-17 consists of 4 subscales, each evaluat-
ing a different aspect: emotional burden (EB), physician-
related distress (PD), regimen-related distress (RD), and 
interpersonal distress (ID). The interpretation of each 
subscale was performed in a similar manner as for general 
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score. The symptoms of depression and anxiety were as-
sessed by the Patient Health Questionnaires-9 (PHQ-9) 
and Generalized Anxiety Disorder-7 (GAD-7) question-
naires, respectively. For the PHQ-9 questionnaire, a score 
of ≥5 points indicated mild depression, ≥10 points moder-
ate depression, and ≥15 points severe depression.1,22 For 
the GAD-7 questionnaire, a score of ≥5 points indicated 
mild anxiety, ≥10 points moderate anxiety, and ≥15 points 
severe anxiety.1,23 

Statistical analysis

Continuous variables with a normal distribution were 
presented as mean (standard deviation [SD]), while those 
non-normally distributed as median (min-max), and cat-
egorical variables as frequency (%). The Kolmogorov-
Smirnov test was used to determine whether the data had a 
normal distribution. For categorical variables, Fisher’s ex-
act test was used, and the odds ratios (OR) were calculat-
ed. Student’s t test or the Mann-Whitney test was used to 
compare the differences between groups, and the bivariate 
relationships between variables were evaluated by Spear-
man’s test (correlation coefficients presented as r (95% CI 
[confidence interval]). In order to identify independent as-
sociations between DRD and each domain with relevant 
parameters, we have performed a hierarchical multiple 
regression model, separately for the total DRD score and 
for each subscale. Model 1 included demographic, socio-
economic, and medical variables that were identified in 
the bivariate analysis as being significantly associated with 
DRD. Model 2 additionally included PHQ-9 and GAD-7 
scores, to fully adjust for depression and anxiety. We have 
chosen these two conditions, as data in the literature and 
our previous partial data indicated them as being signifi-
cant for DRD.

All tests were two-tailed, and the statistical significance 
was set at p <0.05. Statistical analysis was performed using 
GraphPad InStat3.

RESULTS

From the two studies, a total of 316 patients with T2DM 
were included in this analysis. Duplicate examinations and 
patients lacking laboratory data in the last three months 
were excluded. In the end, data from 271 patients were 
analyzed. Table 1 presents the demographic, clinical, and 
metabolic characteristics of patients with T2DM with and 
without DRD (a DDS-17 score of ≥2 points). 

T2DM patients with clinically meaningful DRD had a 
better economic level, were rather of Romanian ethnicity, 

and had higher GAD-7 and PHQ-9 scores, as well as higher 
HbA1c values (Table 1). No other statistically significant 
differences were noted between the two groups. 

In this pooled population, 25.1% of T2DM patients pre-
sented a DDS-17 score ≥2 (and 9.96% had a score ≥3). Not 
only the PHQ-9 and the GAD-7 scores were higher in the 
DRD group (Table 1), but more T2DM patients with DRD 
presented more severe degrees of both anxiety and depres-
sion (Figure 1). Also, significantly more patients with both 
PHQ-9 and GAD-7 scores ≥10 points had a DDS-17 score 
≥2 points compared with those with negative scores (<5 
points) (OR 8.91, 95% CI 3.77 to 21.08, p <0.0001). In ad-
dition, T2DM patients that presented both a PHQ-9 and 
a GAD-7 score ≥10 points (moderate/severe depression 
and anxiety, respectively) had a significantly higher DDS-
17 score than those with both scores <5 points (negative 
for depression and anxiety) (2.11 [min: 1.06; max: 4.53] vs. 
1.24 [min: 1.0; max: 3.76], p <0.0001). 

With regards to the DRD domains, in this pooled popu-
lation a higher prevalence was observed for EB (38.74%) 
and RD (40.59%), while PD was noted in 8.48%, and ID in 
19.18% of the T2DM patients. Moreover, T2DM patients 
with both moderate/severe depression and anxiety had a 
significantly higher score for EB (2.6 [min: 1.0; max: 6.0] 
vs. 1.2 [min: 1.0; max: 4.6], p <0.0001), RD (2.3 [min: 1.0; 
max: 5.2] vs. 1.4 [min: 1.0; max: 4.0], p <0.0001) and ID 
(1.33 [min: 1.0; max: 6.0] vs. 1.0 [min: 1.0; max: 5.67], p = 
0.002) compared with patients with both negative scores. 

The bivariate analysis indicated significant positive cor-
relations between the DDS-17 score and BMI, heart rate, 
HbA1c, and fasting blood glucose, and negative correla-
tions with age, ethnicity, and occupation (Table 2). The 
EB scores were negatively correlated with age and occupa-
tion, and positively with HbA1c, the PD scores were in-
versely correlated with ethnicity and positively correlated 
with heart rate, while the RD scores were positively cor-
related with HbA1c levels and fasting blood glucose, and 
negatively with age and occupation. In addition, anxiety 
and depression scores were positively associated with the 
total DDS-17 score and with all four subscales. For the rest 
of the parameters (presented in Table 1), there were no 
statistically significant correlations with none of the scores 
(data not shown). The strongest correlations of GAD-7 and 
PHQ-9 scores were observed with EB and with overall 
DRD, while all other correlations were weaker (Table 2).

In order to evaluate which of the variables have an in-
dependent, significant impact on DRD, we have further 
performed a stepwise multivariate regression analysis for 
the total DDS-17 score and each domain separately, by 
using variables that showed a significant correlation in 
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the bivariate analysis (Table 3). The first model included 
demographic, socio-economic, and medical parameters 
(age, fasting blood glucose, HbA1c, heart rate, BMI, eth-
nicity, and occupation), and in the second model GAD-7 
and PHQ-9 scores were added. 

In model 1, the BMI was positively (but weakly) cor-
related with the total DDS-17 score (p = 0.0387), EB (p = 
0.028), and RD (p = 0.003), while HbA1c was correlated 
with EB (p = 0.001) (Table 3). Ethnicity significantly asso-
ciated with the overall DRD (p = 0.0125), RD (p = 0.005), 
and ID (p = 0.026). The Hungarian group had a lower over-
all DRD score (median: 1.29 [1.00; 4.53]) compared to the 
Romanian group (median: 1.53 [1.00; 5.18]; p <0.05), sim-

ilarly to the Rroma population (median: 1.44 [1.00; 3.59]); 
p = 0.018). Similar results were observed for RD across the 
three ethnicity groups (median: 1.40 [1.00; 5.20] vs 1.80 
[1.00; 5.80], p <0.05, and 1.70 [1.00; 4.80]; p = 0.034).

After full adjustment, the GAD-7 score was significantly 
correlated with the overall DRD (p = 0.0267) and ID (p = 
0.0123), while the PHQ-9 score with the overall DRD (p = 
0.0013), EB (p <0.0001), and RD (p = 0.0043) (Table 3).  

dISCUSSIONS

Being diagnosed with diabetes can be challenging, in part 
because of the long-term healthcare demands, and because 

TABLE 1. Demographic, clinical and metabolic characteristics of patients with T2DM without and with DRD 

DDS-17 score <2  
(n = 203)

DDS-17 score ≥2  
(n = 68)

p value

Demographic and socioeconomic data

Age, years (min; max) 64.0 (39.0; 88.0) 60.5 (44.0; 78.0) 0.158

Gender, F/M, n (%) 118 (58.1)/85 (41.9) 47 (69.1)/21 (30.9) 0.116

Residency, R/U, n (%) 47 (23.2)/156 (76.8) 12 (17.6)/56 (82.4) 0.398

Education, <12/≥12 years*, n (%) 120 (59.1)/83 (40.9) 25 (36.8)/43 (63.2) 0.570

Economic level, low/moderate/high&, n (%) 10 (4.9)/156 (76.9)/37 (18.2) 4 (5.9)/50 (73.5)/14 (20.6) 0.045

Ethnicity, R/H/Rr, n (%) 120 (59.1)/79 (38.9)/4 (2.0) 53 (77.9)/13 (19.2)/2 (2.9) 0.016

Occupation, A/R or UE, n (%) 41 (20.2)/162 (79.8) 18 (26.5)/50 (73.5) 0.309

Marital status, M/S, n (%) 149 (73.4)/54 (26.6) 49 (72.1)/19 (27.9) 0.874

Lifestyle data

Level of physical exercise&, low/moderate/high, n (%) 54 (26.6)/127 (62.6)/22 (10.8) 19 (27.9)/46 (67.6)/3 (1.5) 0.334

Smoking status, Sm/NSm, n (%) 29 (14.3)/174 (85.7) 9 (13.2)/59 (86.8) 1.000

Alcohol intake&, R/Oa, n (%) 148 (72.9)/55 (27.1) 50 (73.5)/18 (26.5) 1.000

Coffee intake&, Oc/Hb, n (%) 41 (20.2)/162 (79.8) 17 (25.0)/51 (75.0) 0.398

Medical data

Diabetes duration, years (min; max) 4.0 (0; 26.0) 4.5 (0.5–19.0) 0.924

BMI, kg/m2 (min; max) 30.8 (21.1; 51.5) 31.5 (23.8–62.5) 0.078

Waist circumference, cm (min; max) 106.0 (76.5; 149.0) 108.5 (90.0–108.5) 0.514

Systolic blood pressure, mmHg (min; max) 139.2 (120; 158.4) 136.4 (116.2; 156.6) 0.302

Diastolic blood pressure, mmHg (min; max) 80.0 (45.0; 131.0) 80.0 (55.0–97.5) 0.279

Heart rate, b/min (min; max) 75.0 (54.0; 152.0) 78.0 (56.0–113.0) 0.100

HbA1c, % (min; max) 6.45 (4.2; 12.4) 6.65 (5.2–12.3) 0.018

Fasting blood glucose, mg/dL (min; max) 127 (78; 254) 133 (87–332) 0.191

Total cholesterol, mg/dL (min; max) 183.3 (95.7; 326.0) 188.5 (64.0–306.7) 0.601

Triglycerides, mg/dL (min; max) 141.1 (47.4; 856.0) 151.7 (40.0–765.8) 0.162

Type of T2DM medication, NI/I, n (%) 150 (73.9)/53 (26.1) 52 (76.5)/16 (23.5) 0.749

Microvascular complications, no./person (min; max) 0.0 (0.0; 3.0) 0.0 (0.0–2.0) 0.146

Macrovascular complications, no./person (min; max) 0.0 (0.0; 3.0) 1.0 (0.0–2.0) 0.207

Total chronic diabetes complications, no./person (min; max) 1.0 (0.0; 5.0) 1.0 (0.0–4.0) 0.924

Depression and anxiety data

PHQ-9 score, mean (min; max) 4 (0; 27) 9 (0–25) <0.0001

GAD-7 score, mean (min; max) 3 (0; 21) 7.5 (0–21) <0.0001

F – female; M – male; nr – number; R – rural; U – urban;  *years of formal education; &self-declared; R – Romanian; H – Hungarian; Rr – Rroma; A – active; R – retired; UE – unemployed; M –   
married (or living with a partner); S – single (not married/widowed/divorced); Sm – smoker; NSm – non-smoker/ex-smoker; R – regular (daily/weekly); Oa – occasionally (< one time/week); Oc –  
occasionally ( weekly or more rare); Hb – habitual (at least one daily); BMI – body mass index;  b/min – beats/minute; HbA1c – glycated hemoglobin;  NI – non-injectable; I – injectable
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of the progressive nature of the disease, which requires 
permanent check-ups, adjustments of lifestyle habits, plu-
ri-medication etc. Therefore, it is plausible for someone to 
develop emotional distress related to the illness, followed 
by lack of motivation and failure. This study is drawing at-
tention upon the need for psychological evaluation and 
support for persons with T2DM.

It appears that individuals that present DRD are prone 
to inadequate glycemic control, and this might be related 
to reduced interest in a healthy lifestyle, but also poor 
treatment adherence.11,24,25 This study results also indi-
cated that patients with DRD had higher HbA1c values. 
The bivariate analysis showed that both the emotional 
burden and regimen-related distress positively associated 
with HbA1c. Additionally, regimen-related distress was 
positively correlated with fasting blood glucose, although 
after full adjustment in the multivariate analysis the cor-
relation remained significant for emotional burden. Thus, 
our study suggests that worse glycemic control is associ-
ated rather with emotional distress than poor interper-
sonal relationships, including with the physician, lack 

of access to healthcare support, or diabetes regimen. In 
other words, psychological well-being is an important 
condition for glycemic control. The question that arises 
regarding the nature of this interdependence, whether 
having DRD influences the glycemic outcomes or, on the 
contrary, higher glycemic values determine certain de-
grees of emotional distress. The situation is still debatable, 
and it would need longitudinal evaluation to be clarified. 
An intervention study in a tertiary-care setting showed a 
reduction in DRD after a problem-oriented intervention 
in patients with T2DM, which was also associated with an 
improvement in metabolic outcomes (HbA1c, blood glu-
cose, insulin units per day, BMI).26 However, a Cochrane 
systematic review that included 30 randomized controlled 
trials (n = 9,177 participants) concluded that psychologi-
cal intervention did not significantly influence DRD more 
than usual care. However, the authors suggested a small 
beneficial effect on self-efficacy and HbA1c (although the 
quality of evidence was low).27 A more recent meta-anal-
ysis (8 studies, 841 subjects) on the other hand, reported 
the beneficial effects of mindfulness-based intervention 

TABLE 2. The bivariate correlations of the total DDS-17 score and subscales with variables of interest

Total DDS-17 score EB score PD score RD score ID score

Age, years –0.18 [–0.29; –0.06]** –0.19 [–0.30; –0.07]** NS –0.18 [–0.30; –0.06]** NS

Ethnicity, R vs. H vs. RR –0.15 [–0.27; –0.03]* NS –0.13 [–0.25; –0.005]* NS NS

Occupation, A vs. R/UE –0.15 [–0.26; –0.02]* –0.15 [0.27; –0.03]* NS –0.16 [–0.28; –0.04]** NS

BMI, kg/m2 0.12 [–0.0001; 0.24]* NS NS NS NS

Heart rate, b/min 0.15 [0.03; 0.27]* NS 0.16 [0.04; 0.27]** NS NS

HbA1c, % 0.18 [0.06; 0.30]** 0.19 [0.07; 0.31]** NS 0.18 [0.06; 0.30]** NS

Fasting blood glucose, mg/dL 0.15 [0.03; 0.27]* NS NS 0.21 [0.09; 0.32]*** NS

GAD-7 score 0.49 [0.39; 0.57]*** 0.47 [0.36; 0.56]*** 0.20 [0.08; 0.31]*** 0.36 [0.25; 0.46]*** 0.32 [0.20; 0.43]***

PHQ-9 score 0.49 [0.39; 0.58]*** 0.47 [0.37; 0.56]*** 0.23 [0.11; 0.34]*** 0.37 [0.26; 0.47]*** 0.28 [0.16; 0.39]***

Data are presented as r [95% CI]. DDS-17 – Diabetes Distress Scale 17; EB – emotional burden; PD – physician-related distress; RD – regimen-related distress; ID – interpersonal distress; R – 
Romanian; H – Hungarian; RR – Rroma; A – active; R – retired; UE – unemployed; BMI – body mass index; HbA1c – glycated hemoglobin; GAD-7 – General Anxiety Disorder-7; PHQ-9 – Patient 
Health Questionnaire-9; NS – not significant statistically; *p <0.05, **p <0.01, ***p <0.001

FIGURE 1.  Prevalence of generalized anxiety (A) and depression (B) symptoms (stratified by the degree of severity) in patients with and 

without DRD

A B
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on HbA1c, depression, stress, and DRD in people with 
both types of diabetes.28

The preliminary analysis in this study indicated a posi-
tive correlation between DRD and BMI. Overweight and 
obesity have been associated with low self-esteem.29 In 
fact, weight stigma seems to be associated with several 
adverse biopsychological outcomes, such as eating distur-
bances, depression, anxiety, body image dissatisfaction, 
non-adherence to medication, perceived stress, antisocial 
behavior, and substance use.29,30 Therefore, perhaps reduc-
ing body weight could be an important factor in overcom-
ing psychological distress, but this needs to be properly 
evaluated in clinical studies.

In addition, our data suggested an association between 
DRD and ethnicity. Formal education or economic status 

did not seem to influence DRD in this study population, 
and the patients basically had access to the same health-
care facilities/physicians and were from same geographi-
cal area. This possibly suggests that cultural differences 
might impact DRD. These results seem to be in concor-
dance with another study that indicated ethnic disparities 
related to psychological distress and self-care.31 Moreover, 
a culturally tailored diabetes self-management education 
and support intervention significantly improved psycho-
logical distress and self-care.31  

Among the analyzed variables, the strongest positive 
correlations with DRD were observed with the PHQ-9 
score and the GAD-7 score, respectively (p <0.0001 for 
both). In fact, patients with clinically meaningful DRD 
had higher depression and anxiety scores, as well as higher 
prevalence of moderate/severe symptoms of depression 
and anxiety. This finding was similar to previous data that 
found significant correlations with depression (OR: 3; 95% 
CI 1.8 to 6.4; r = 0.50).32,33 

When analyzing the four DRD domains, it resulted that 
emotional burden was negatively correlated with age (p = 
0.002) and professional status (p = 0.011) in the bivariate 
analysis, suggesting that younger, professionally active in-
dividuals with T2DM are more prone to develop emotion-
al distress. Our findings are consistent with a study from 
Vietnam, which revealed that age was negatively associ-
ated with the occurrence of overall diabetes-associated 
distress among DM patients.10 After full adjustment, the 
multivariate analysis revealed that HbA1c and depression 
remained important factors associated with EB. Striving 
to control blood glucose on the long term (and perhaps, 
failing sometimes) might indeed bring about feelings of 
being overwhelmed and fatigued, thus creating an emo-
tional burden. 

Physician-related distress was also correlated with the 
PHQ-9 score (p = 0.0001) and the GAD-7 score (p = 0.001) 
in the bivariate analysis, as well as with heart rate and eth-
nicity. However, in the multivariate analyses, none of the 
correlations remained significant. It should be noted, how-
ever, that the quality of the patient-physician relationship is 
important for the management of diabetes, as it may influ-
ence adherence to treatment.34 Higher levels of healthcare 
support were shown to be associated with lower DRD.11 

The bivariate analysis of our data showed that regimen-
associated distress was negatively associated with age and 
profession, in a similar fashion as DRD, and positively with 
markers of glycemic control (fasting blood glucose and 
HbA1c), as well as symptoms of anxiety and depression. 
Meal planning in relation to antihyperglycemic treatment, 
clinical and metabolic monitoring, and always follow-

TABLE 3. The multivariate regression analyses for the total DDS-17 

score and each domains score

Variable Adjusted R2 Regression coefficient 
[95% CI] 

p value

DDS-17 score

Model 1 7.77% 1.21 [–0.08; 2.50] 0.003

BMI 0.02 [0.001; 0.03] 0.038

Ethnicity –0.23 [–0.41; –0.05] 0.012

Model 2 26.01% 1.66 [0.49; 2.84] < 0.0001

Ethnicity –0.26 [–0.42; –0.10] 0.002

GAD-7 score 0.030 [0.003; 0.06] 0.026

PHQ-9 score 0.041 [0.02; 0.07] 0.001

EB score

Model 1 10.07% 0.50 [–1.33; 2.34] 0.0002

HbA1c 0.23 [0.10; 0.38] 0.001

BMI 0.03 [0.003; 0.05] 0.028

Model 2 31.73% 1.31 [–0.32; 2.9] < 0.0001

HbA1c 0.18 [0.05; 0.31] 0.005

PHQ-9 score 0.08 [0.04; 0.11] < 0.0001

PD score

Model 1 1.28% 1.38 [0.21; 2.55] 0.754

Model 2 4.25% 1.71 [0.50; 2.93] 0.244

RD score 

Model 1 10.51% 1.32 [–0.38; 3.02] 0.0001

BMI 0.03 [0.01; 0.056]  0.003

Ethnicity –0.34 [–0.58; –0.10] 0.005

Model 2 22.50% 1.85 [0.24; 3.46] < 0.0001

Ethnicity –0.37 [–0.59; –0.14] 0.001

PHQ-9 score 0.05 [0.02; 0.08]    0.004

ID score

Model 1 2.99% 1.61 [–0.08; 3.30]   0.327

Ethnicity –0.27 [–0.51; –0.03]  0.026

Model 2 11.16% 1.84 [0.19; 3.49]      0.0003

Ethnicity –0.30 [–0.53; –0.07]    0.010

GAD-7 score 0.05 [0.01; 0.08]  0.012

The table presents only significant results; for the rest of variables, there were no significant 
correlations noted. BMI – body mass index; HbA1c – glycated hemoglobin
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ing recommendations might be overwhelming and tiring 
sometimes. Previous studies in adults with T2DM pointed 
out that insulin-treated patients feel more distress than 
those on oral medication.10,35 This seems to be related rath-
er to the burden of the insulin regimen and the challenges 
of reaching glycemic targets.35 Our data did not indicate 
an association of RD/DRD with the injectable regimen. 
We have, however, analyzed oral versus injectable antihy-
perglycemic agents (insulin and glucagon-like peptide-1 
[GLP-1] receptor agonists [RAs]), which might not imply 
the same level of discomfort and burden, as some of the 
GLP-1 RAs are administered once a week.

Interpersonal distress was associated with ethnicity 
and the GAD-7 score in the fully adjusted multivariate 
analysis (p <0.05 for both), suggesting that generalized 
anxiety and perhaps sociocultural factors are significant 
in creating (or easing) the ID. A previous study on 101 
patients with T2DM demonstrated that higher perceived 
support from family members was significantly associated 
with lower total DRD scores.36 On the other hand, recent 
data also showed that not only patients with diabetes 
are affected by psychological conditions, but also family 
members (spouses) whom are at higher risk of developing 
depression/anxiety. The risk is driven by the severity of 
patient’s diabetes.37 

Our data basically indicated that DRD is prevalent 
among patients with T2DM and is associated with other 
neuropsychological disorders such as depression or anxi-
ety. The nature of this interrelation is not clarified yet, 
therefore further longitudinal studies need to be con-
ducted. This study also emphasizes once more the need to 
incorporate psychological assessments into clinical prac-
tice, and to consider the sociocultural factors when evalu-
ating the DRD. This aspect is of importance as the condi-
tion might remain unidentified and therefore untargeted, 
which may have consequences on healthcare outcomes 
and quality of life. This also points towards a real need for 
integrating psychological support for patients (and their 
families) in the management of T2DM.

CONCLUSIONS

Psychological conditions, such as depression and anxiety, 
and sociocultural factors like ethnicity significantly con-
tributed to DRD. Worse glycemic control was associated 
with emotional distress, possibly contributing to it.
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ABSTRACT

Introduction: Systemic inflammation plays a key role in the pathophysiology of acute coronary 

syndrome (ACS), having a direct effect in promoting the progression and rupture of vulnerable 

coronary plaques. The aim of this study was to investigate the association between inflam-

matory biomarkers and the type of ACS (ST-elevation myocardial infarction – STEMI, non-ST-

elevation myocardial infarction – NSTEMI, or unstable angina – UA) in patients with confirmed 

heart failure. Material and Methods: This study included a total of 266 patients admitted to 

the Clinical Department of Cardiology of the County Emergency Clinical Hospital of Târgu 

Mureș – Cardiac Intensive Care Unit (CICU) for ACS of various types (UA, NSTEMI or STEMI) 

between January 1, 2017 and December 31, 2020, in whom the diagnosis of heart failure was 

established based on clinical and paraclinical data. From the total number of patients, 36 were 

hospitalized for UA and 230 for MI, of which 165 were STEMI and 65 were NSTEMI. Results: 

Only hs-CRP and IL-6 were significantly higher in MI compared to UA. Mean hs-CRP was 4.9 ± 

4.5 mg/mL in patients with UA vs. 20.4 ± 42.2 mg/mL in patients with MI (p = 0.001), and mean 

IL-6 was 7.2 ± 13.8 pg/mL in UA vs. 31.6 ± 129.2 pg/mL in MI (p <0.0001). ICAM seems to have 

had a greater discriminating power between STEMI and other types of ACS in those with heart 

failure, having a value more than double in those with STEMI (216.1 ± 149.6 ng/mL vs. 448.2 ± 

754.4 ng/mL, p <0.0001). Conclusions: In patients with heart failure, the increase of inflamma-

tory biomarkers such as hs-CRP is associated with the development of an acute myocardial 

infarction but not with its type. Adhesion molecules, especially ICAM, are elevated in patients 

with STEMI compared to other types of ACS, indicating a potential role of endothelial alteration 

in the development of an ACS when it adds to systemic inflammation linked to heart failure. 

Keywords: inflammation, hs-CRP, heart failure, myocardial infarction

INTROdUCTION

Systemic inflammation plays a key role in the pathophysiology of acute coro-
nary syndrome (ACS), having a direct effect in promoting the progression and 
rupture of vulnerable coronary plaques.1
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Inflammatory cells and inflammatory mediators pro-
duced by these cells are present in the atheromatous 
plaque before it ruptures, making a major contribution 
to this cardiovascular event.2 During the acute event, in-
flammatory mechanisms contribute to the local tissue re-
pair process at the level of the damaged endothelium, but 
mediators of inflammation are also present in the coro-
nary or systemic blood flow, probably producing the de-
stabilization of other vulnerable plaques in other coronary 
territories, a mechanism linked to recurrences of major 
coronary events. It is well known that about 20% of myo-
cardial infarction (MI) survivors will develop a new ACS 
in the first year after a heart attack. Systemic inflammatory 
biomarkers may reflect the severity of inflammation in an 
ACS. In clinical practice, the most utilized biomarkers of 
inflammation are C-reactive protein (CRP) and interleu-
kin 6 (IL-6), assays that have been shown to have increased 
specificity and sensitivity. 

Meanwhile, it is known that a myocardial injury of 
over 15% in the ischemic event leads to altered ventricu-
lar function as a consequence of the contractility defi-
cit in the ischemic territory.3 Recent studies have shown 
that the most important hemodynamic predictor of 
long-term mortality after a heart attack is the increase 
in ventricular volumes following the process of cardiac 
remodeling, a process directly influenced by inflamma-
tory factors.4

Persistence of systemic inflammation after an ACS can 
cause dilation of the left ventricle, systolic dysfunction, 
as well as arrhythmic complications.5 In ACS, myocardial 
ischemia initially induces a pro-inflammatory response in 
order to remove necrotic cell debris, and coronary revas-
cularization favors this response. This process is followed 
by a reparative, anti-inflammatory mechanism (day 4–7), 
which promotes lesion healing and the formation of scar 
tissue, preventing myocardial rupture. Disruption of the 
myocyte balance at this level or alteration of the transition 
between these two phases can lead to a worsening ventric-
ular remodeling process.6

Although the role that inflammation currently plays in 
the rupture of atheromatous plaques in ACSs and in the 
unfavorable evolution after MI is well understood, the 
role of different inflammatory biomarkers in predicting an 
ACS or its adverse evolution according to the type of ACS 
(ST-elevation myocardial infarction – STEMI, non-ST-
elevation myocardial infarction – NSTEMI, or unstable 
angina – UA) is less known. Also, the correlation between 
these inflammatory biomarkers and the type of ACS in the 
subset of patients who developed heart failure has not yet 
been investigated. 

AIM OF THE STUdy 

Assuming that there are pathophysiological differences 
between the types of ACS, which may shape the impact 
of systemic inflammation on cardiac function in patients 
with ACS and ventricular dysfunction, the present study 
aims to investigate the association between inflammatory 
biomarkers and the type of ACS (STEMI, NSTEMI, and 
UA) in patients with confirmed heart failure based on 
laboratory data (increased values of BNP) or imaging data 
(reduced ejection fraction).

The first objective was to investigate whether there are 
differences in inflammatory biomarkers between patients 
with MI and those with UA, who also suffer from impaired 
ventricular function concomitantly with ACS.

The second objective was to investigate whether there 
are differences in inflammatory biomarkers between pa-
tients with STEMI and those with other types of ACS 
(NSTEMI or UA), which also show deterioration of ven-
tricular function concomitantly with ACS.

The third objective was to investigate whether there are 
differences in inflammatory biomarkers between patients 
with STEMI and those with NSTEMI, which also show de-
terioration of ventricular function concomitantly with ACS.

MATERIALS ANd METHOdS 

Study population

This study included a total of 266 patients admitted to the 
Clinical Department of Cardiology of the County Emer-
gency Clinical Hospital of Târgu Mureș – Cardiac Inten-
sive Care Unit (CICU) for ACSs of various types (STEMI, 
NSTEMI, and UA) between January 1, 2017 and Decem-
ber 31, 2020, in whom the diagnosis of heart failure was 
established based on clinical and paraclinical data. 

Patients who had any of the following criteria were in-
cluded in the study:

1. Increased values of BNP, the most accurate bio-
marker of ventricular dysfunction, the cut-off for 
this pathology being set at 300 pg/mL for patients 
in sinus rhythm and at 900 pg/mL for patients with 
atrial fibrillation.

2. Ejection fraction below 45% determined by echo-
cardiography or MRI.

Of the patients included in the study according to the 
above criteria, 36 were hospitalized for UA and 230 for MI, 
of which 165 were STEMI and 65 were NSTEMI.
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Blood tests were performed in all patients on day 1 of the 
onset of ACS, and the following biomarkers were studied: 
E-selectin, hs-CRP, IL-6, adhesion molecules (VCAM, 
ICAM), and matrix metalloproteases. 

Blood samples were analyzed using the equipment of the 
Center for Advanced Medical and Pharmaceutical Research 
of the “George Emil Palade” University of Medicine, Phar-
macy, Science and Technology, as well as those from the 
Clinical Department of Cardiology of the County Emer-
gency Clinical Hospital of Târgu Mureș. Dry tubes were 
used for the biochemical tests and EDTA for the blood as-
say. Biochemical parameters were measured using a Dimen-
sion EXL 200 analyzer (Siemens Healthineers, Germany). 
A Cobas Integra plus analyzer (Roche Diagnostics GmbH, 
Manheim, Germany) was used to assess the inflammatory 
profile. A FlexMAP 3D Hardware User system (Luminex 
Corporation, Neetherlands) was used to quantify the serum 
level of E-selectin, ICAM, and VCAM. Serum IL-6 and BNP 
values were quantified using Immulite 2000 XPi equipment 
(Siemens Healthineers, Erlangen, Germany), as well as the 
equipment from the Clinical Department of Cardiology.

Statistical analysis

Graph Pad Prism 8.0 software (GraphPad Software Inc., 
San Diego, USA) was used for statistical analysis. Prior 
to statistical analysis, all data were checked for normal-
ity. The results were expressed as number and percentage, 
and mean ± standard deviation. Statistical significance, ex-
pressed as p, was set at 0.05.

Approval of the ethics committee

The study protocol was approved by the ethics commit-
tee of the institution. Prior to any procedure, all partici-
pants were informed of the study protocol and gave their 
informed consent in writing. All study procedures were 
performed in accordance with the principles set out in the 
Declaration of Helsinki.

Inflammatory profile assessment

For the analysis of the inflammatory profile that can be 
correlated with the degree of ventricular dysfunction, 3 
types of comparisons were performed: 

1. between patients with UA or NSTEMI versus 
STEMI;

2. between patients with UA versus MI (STEMI and 
NSTEMI);

3. between patients with NSTEMI versus STEMI.

For administrative reasons, it was not possible to per-
form the full set of analyses in all patients included in the 
study, therefore comparisons were performed separately 
for each analysis. 

RESULTS 

The comparison of the blood tests of the 238 analyzed pa-
tients was made according to the three working hypothe-
ses, on three distinct directions. For administrative reasons 
it was not possible to perform the complete set of labora-
tory analysis in all patients included in the study, therefore 
the total number of determinations was different for each 
biomarker.

Thus, of the 238 patients with congestive heart failure 
and ACS included in the study, in 171 patients it was pos-
sible to assess hs-CRP and IL-6, in 238 patients it was 
possible to determine VCAM and ICAM values, in 50 pa-
tients it was possible to determine MMP9, and in 159 pa-
tients it was possible to determine E-selectin values. The 
number of measurements for each type of ACS is shown 
in Table 1.

Inflammatory biomarkers in heart failure 
and MI (STEMI and NSTEMI) versus UA

Analysis of inflammatory biomarkers in patients with 
heart failure and MI compared to the group with heart fail-
ure and UA shows that among inflammatory biomarkers 
and adhesion molecules, only hs-CRP and IL-6 are signifi-
cantly higher in those with MI compared to those with UA. 
Mean hs-CRP was 4.9 ± 4.5 mg/mL in patients with UA vs. 
20.4 ± 42.2 mg/mL in patients with MI (p = 0.001), and 
mean IL-6 was 7.2 ± 13.8 pg/mL in patients with UA vs. 
31.6 ± 129.2 pg/mL in patients with MI (p <0.0001). 

TABLE 1. Number of measurements of biomarkers for each type of 

acute coronary syndrome

Biomarkers Number of measurements

UA NSTEMI STEMI Total AMI

hs-CRP (mg/L) 36 46 89 135

IL-6 (pg/mL) 33 41 96 137

VCAM (ng/mL) 8 65 165 230

ICAM (ng/mL) 8 65 235 230

MMP9 (ng/mL) 5 9 36 45

E-selectin (ng/mL) 0 48 108 156
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In contrast, we found that neither ICAM and VCAM 
adhesion molecules, known as biomarkers associated 
with an increased sensibility for vulnerability of athero-
matous plaque, nor MMP9 showed significant differences 
between those with UA and those with MI who also had 
heart failure.

The mean values of inflammatory biomarkers in pa-
tients with heart failure and ACS, analyzed comparatively 
between the group with UA and the group with MI, are 
presented in Table 2.

Inflammatory biomarkers in patients 
with heart failure and STEMI versus 
other forms of ACS (NSTEMI or UA)

Inflammatory biomarkers in patients with heart failure 
and STEMI compared with patients with heart failure and 
other types of ACS (UA and NSTEMI) showed that among 
inflammatory biomarkers only IL-6 was significantly high-
er in those with STEMI compared with those with other 
types of ACS. Thus, the mean value of IL-6 was 32.2 ± 16.8 
pg/mL in patients with STEMI, compared with 23.5 ± 
47.3 pg/mL in those with other types of ACS. At the same 
time, ICAM seems to have had a greater discriminating 
power between STEMI and other types of ACS in those 

with heart failure, having a value more than double in 
those with STEMI (216.1 ± 149.6 ng/mL vs. 448.2 ± 754.4 
ng/mL, p <0.0001).

The mean values of inflammatory biomarkers in pa-
tients with heart failure and ACS, analyzed comparative-
ly between the group with STEMI and the group with 
NSTEMI or UA, are presented in Table 3 and represented 
graphically in Figures 1–4.

Inflammatory biomarkers in patients with 
heart failure and NSTEMI versus STEMI

Inflammatory biomarkers in patients with heart failure 
and MI (STEMI or NSTEMI) show that only ICAM ap-
peared to have a discriminating power between STEMI 
and heart failure, having a value more than double in those 
with STEMI than in those with NSTEMI (214.6 ± 150.6 
ng/mL vs. 448.2 ± 754.4 ng/mL, p <0.0001).

The mean values of inflammatory biomarkers in pa-
tients with heart failure and ACS, analyzed comparative-
ly between the group with STEMI and the group with 
NSTEMI, are presented in Table 4.

TABLE 2. Comparison of mean values of inflammatory biomarkers 

in patients with ACS and heart failure, between patients with UA and 

patients with MI

UA AMI p value

hs-CRP

n 36 135 0.001

Mean ± SD 4.9 ± 4.5 20.4 ± 42.2

95% CI 3.3–6.4 13.3–27.6

IL-6

n 33 137 <0.0001

Mean ± SD 7.1 ± 13.8 31.6 ± 129.2

95% CI 2.2–12.0 10.0–53.2

VCAM

n 8 230 0.2

Mean ± SD 1176.2 ± 227.0 1122.2 ± 441.4

95% CI 986.3–1366.0 1065.2–1179.3

ICAM

n 8 230 0.2

Mean ± SD 228.4 ± 149.80 382.2 ± 652.0

95% CI 103.1–353.7 297.9–466.4

MMP9

n 5 45 0.5

Mean ± SD 1,832 ± 1082.6 1,579.0 ± 920.7

95% CI 487.9–3,176.1 1,302.3–1,855.9

TABLE 3. Comparison of mean values of inflammatory biomarkers 

in patients with ACS and heart failure, between patients with STEMI 

and patients with other types of ACS (NSTEMI and UA)

UA + NSTEMI STEMI p value

E-selectin

n 49 108 0.6

Mean ± SD 73.8 ± 32.7 70.2 ± 29.2

95% CI 64.4–83.2 64.2–72.7

hs-CRP

n 82 89 0.1

Mean ± SD 12.7 ± 32.6 21.2 ± 42.2

95% CI 5.54–19.9 12.3–30.1

IL-6

n 74 96 <0.0001

Mean ± SD 32.2 ± 16.8 23.5 ± 47.3

95% CI 7.8–70.3 13.9–33.1

VCAM

n 73 165 0.09

Mean ± SD 1,185.7 ± 456.7 1,096.7 ± 424.8

95% CI 1,079.1–1,292.5 1,032.0–1,161.6

ICAM

n 73 165 <0.0001

Mean ± SD 216.1 ± 149.6 448.2 ± 754.4

95% CI 181.1–251.0 333.1–563.3

MMP9

n 14 36 0.7

Mean ± SD 1 600.6 ± 796.4 1,605.8 ± 986.0

95% CI 1,140.9–2,060.4 1,272.0–1,939.7
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FIGURE 1.  Mean values of hs-CRP in patients with heart failure and A – UA vs. AMI; B – STEMI vs. other forms of ACS; C – STEMI vs. 

NSTEMI 

FIGURE 2.  Mean values of IL-6 in patients with heart failure and A – UA vs. AMI; B – STEMI vs. other forms of ACS; C – STEMI vs. 

NSTEMI

FIGURE 3.  Mean values of adhesion molecules (VCAM and ICAM) in patients with heart 

failure and A – UA vs. AMI; B – STEMI vs. other forms of ACS; C – STEMI vs. NSTEMI 
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dISCUSSION

The vulnerable plaque is an atherosclerotic lesion very 
prone to rupture. This rupture increases the risk of ath-
erothrombosis and also the development of an ACS.7,8 
The concept of vulnerable plaque was introduced as an 
explanation for the sudden change of the  clinical course 
of atherosclerosis, as a result of structural modifications 
that may occur in the atheromatous plaques. The vulner-
able plaque hypothesis was developed in an effort to bet-
ter describe the unpredictability of the clinical course of 

atherosclerosis. Vulnerable plaques have been defined as 
“culprit” lesion (the plaque that causes occlusion), causing 
acute vascular events or death, regardless of shape, steno-
sis, or stage of destabilization.9–12

Early detection of plaque stage before it becomes un-
stable is still a challenge. In recent years, invasive and non-
invasive techniques have been developed to determine the 
evolution of a plaque and also to develop new therapies in 
order to reduce the risk of rupture and its consequences. 
In addition to imaging investigations, research into bio-
markers for staging and prevention of ACS and stroke has 
become a subject in vulnerable plaque theory. Various 
markers that reflect inflammatory activity, matrix degra-
dation, lipid metabolism, and platelet activity are investi-
gated.8,13–15

Atherogenesis may be triggered by the alteration of en-
dothelial structures, leading to an increased expression of 
adhesion molecules, an important role being played by 
systemic inflammation. Endothelial lesions may lead to 
expression of VCAM and ICAM molecules, allowing leu-
kocytes to adhere to the endothelial lesion, favoring che-
mokine accumulation, metalloproteinase secretion, and 
plaque rupture.16 

In this study, particularly in patients with heart failure, 
the influence of systemic inflammation was related espe-
cially to differentiation between patients with MI and 
those with UA. Serum levels of both inflammatory bio-
markers (hs-CRP and IL-6) were significantly higher lev-
els in patients with myocardial infarction (20.4 ± 42.2 mg/
mL vs. 4.9 ± 4.5 mg/mL, p = 0.001 for hs-CRP, and 31.6 ± 
129.2 pg/mL vs. 7.1 ± 13.8 pg/mL, p <0.0001 for IL-6). At 
the same time, molecular adhesion biomarkers showed no 
significant difference between patients with MI and those 
with UA. 

Interestingly, biomarkers expressing endothelial altera-
tions, and especially ICAM, seem to be significantly higher 
in patients with STEMI compared to other types of ACS. 
In our study, ICAM values were significantly higher in the 

FIGURE 4.  Mean values of MMP9 in patients with heart failure and A – UA vs. AMI; B – STEMI vs. other forms of ACS; C – STEMI vs. 

NSTEMI

TABLE 4. Comparison of mean values of inflammatory biomarkers 

in patients with ACS and heart failure, between patients with STEMI 

and patients with NSTEMI

NSTEMI STEMI p value

E-selectin

n 48 108 0.8

Mean ± SD 73.0 ± 32.5 70.2 ± 29.2

95% CI 63.5–82.4 64.2–72.7

hs-CRP

n 46 89 0.7

Mean ± SD 18.8 ± 42.5 21.2 ± 42.2

95% CI 6.1–31.5 12.3–30.1

IL-6

n 41 96 0.08

Mean ± SD 50.6 ± 225.6 23.5 ± 47.3

95% CI 20.5–121.8 13.9–33.1

VCAM

n 65 165 0.9

Mean ± SD 1,186.9 ± 478.6 1,096.7 ± 424.8

95% CI 1,068.3–1,305.6 1,032.0–1,161.6

ICAM

n 65 165 <0.0001

Mean ± SD 214.6 ± 150.6 448.2 ± 754.4

95% CI 177.2–251.9 333.1–563.3

MMP9

n 9 36 0.6

Mean ± SD 1,472.1 ± 626.5 1,605.8 ± 986.0

95% CI 990.5–1,953.7 1,272.0–1,939.7

A B C
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STEMI group compared with NSTEMI patients (448.2 
± 754.4 ng/mL vs. 214.6 ± 150.6 ng/mL, p <0.0001). This 
association has not been described so far in the general 
group of patients with ACS, being particularly relevant in 
this study which included only patients with heart failure. 

On the other hand, serum values of inflammation bio-
markers in the clinical context of the patient with heart 
failure and ACS may be influenced by a large number of 
factors, since heart failure itself may increase systemic 
inflammation and thus the serum levels of inflammatory 
biomarkers.17 Since there were no significant differences in 
inflammatory biomarkers between the STEMI and NSTE-
MI groups, it may be concluded that the increase of inflam-
matory status and biomarkers caused by heart failure may 
preclude a clear and unbiased correlation between inflam-
matory biomarkers and the type of infarction. Endothelial 
alterations expressed by ICAM-type biomarkers seem to 
play a more significant role on the complex mechanism of 
coronary plaque vulnerabilization in patients with heart 
failure.

CONCLUSIONS

In patients with heart failure, the increase of inflammatory 
biomarkers such as hs-CRP is associated with the devel-
opment of an acute myocardial infarction but not with its 
type. Adhesion molecules, especially ICAM, are elevated 
in patients with STEMI compared to other types of acute 
coronary syndromes, indicating a potential role of endo-
thelial alteration in the development of an acute coronary 
syndrome when it adds to systemic inflammation linked to 
heart failure.
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ABSTRACT

Background: Magnetic resonance imaging (MRI) is a noninvasive diagnostic method with no 

known side effects and a high sensitivity for detecting meniscal lesions as well as lesions of the 

anterior and posterior cruciate ligaments. For a correct and complete diagnosis, MRI results must 

be interpreted in the context of clinical examination and anamnesis. MRI results can support the 

surgical indication for arthroscopy, which is a minimally invasive intervention that facilitates the 

visualization, investigation, diagnosis, and treatment of intra-articular lesions of the knee. The 

purpose of this study was to assess the correlation between MRI results and the intra-articular 

lesions detected arthroscopically. Material and methods: This retrospective study evaluated 

a total of 60 patients admitted and treated between January 1, 2013 and January 1, 2014 in the 

Clinic of Orthopedics and Traumatology of Mureș County Hospital, Târgu Mureș, Romania. Re-

sults: In the 43 patients with lesion of the anterior cruciate ligament, the lesions were seen on 

MRI in 40 patients (93%) and confirmed arthroscopically in 37 patients (86%). In 34 cases (79.1% 

of the total of 43), the MRI and arthroscopic results were similar, the Kappa coefficient showing 

a high degree of correlation (0.90). Conclusion: By assessing the Kappa coefficient to highlight 

the correlation between MRI results and arthroscopic diagnosis for knee injuries, a statistically 

relevant correlation between the two methods was found. This suggests that a correct diagnosis 

can be achieved by both methods.
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INTROdUCTION

Knee injuries are most commonly encountered as a result of traumas suffered 
at this level and are frequent because of the increasing popularity of sports such 
as football, basketball, and skiing in our country. The severity of these lesions 
depends equally on localization, stretching, physical condition, and muscle 
strength. Multiple efforts have been made to evaluate the amount of disability 
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caused by injuries to knee structures and the success of 
their treatment by conservative or surgical methods.

Magnetic resonance imaging (MRI) has been success-
fully used to diagnose knee lesions for more than 20 years 
and has often been regarded as the noninvasive alternative 
of diagnostic arthroscopy. Numerous large studies have 
evaluated the diagnostic capabilities of MRI, with varied 
outcomes. In day-to-day clinical practice, MRI is routinely 
used to support the diagnosis of meniscal or ACL injuries 
prior to recommending arthroscopic examination and sur-
gery. The identification of meniscal tears can be difficult 
to interpret and depends on both the observer and the 
sensitivity of the scanner. Similar difficulties may exist in 
clinical examination as well. The arthroscope provides an 
easy method to examine the interior of the knee; it pro-
vides a good view of the patello-femural joint and is associ-
ated with a very low morbidity. The role of arthroscopic 
examination in the diagnosis of knee problems has been 
reported many times. Since Burman’s description of the 
use of an arthroscope to visualize joints in a cadaveric 
model, arthroscopy has risen in popularity to become the 
most commonly performed orthopedic procedure today. 
Despite the diverse applications of arthroscopy to examine 
the shoulder, ankle, wrist, and hip, arthroscopy of the knee 
has remained the most frequently performed procedure.

Considering that arthroscopy is one of the two major 
interventions of the last century in orthopedic surgery and 
MRI is the gold standard paraclinical investigation in knee 
injuries, the aim of this work was to highlight the correla-
tion between the two methods. For each type of lesion, we 
aimed to investigate whether they are described both in 
the operative protocol and the radiological results. 

MATERIAL ANd METHOdS

A retrospective observational study was conducted dur-
ing a 12-month period in the Clinic of Orthopedics and 
Traumatology of Mureș County Hospital, Târgu Mureș, 
Romania. A total of 60 patients were evaluated. In order to 
make an objective comparison between the two methods 
and to reach a conclusion that could be of practical signifi-
cance, these study assessed lesions of several anatomical 
structures such as the posterior cruciate ligament (PCL), 
anterior cruciate ligament (ACL), medial collateral liga-
ment (MCL), medial meniscus, lateral meniscus, persis-
tent vertical septum, reactive synovitis, Baker’s cyst, and 
cartilage lesions. 

Patients with the above mentioned knee injuries, aged 
between 15 and 60 years, who underwent an MRI scan and 
arthroscopic surgery were included in the study.

Patients with contraindications for MRI (intracerebral 
aneurysmal clips, cardiac pacemakers, metallic foreign 
body in the eyes, or middle ear implants), patients with re-
cent knee injury but with no instability in any plane on the 
clinical examination and negative McMurray test, as well 
as patients who were unfit for anesthesia were excluded 
from the study.

A blinded radiologist reported the MRI findings. All ar-
throscopic procedures were performed in a standard man-
ner by an experienced arthroscopic surgeon, under spinal 
anesthesia. The diagnostic findings were compared at one 
level: MRI versus arthroscopic findings.

Statistical analysis

As a statistical method, we used the Kappa coefficient, 
which indicates the power of agreement between the two 
diagnostic methods. Kappa scores take into account the 
ordering of categorical variables (Table 1). A weighted 
Kappa score that evaluates agreement between MRI and 
arthroscopy findings was calculated through a matrix in 
which MRI ratings were arrayed in the rows and arthros-
copy ratings in the columns. The calculation was based on 
the difference between how much agreement was actually 
present compared to how much agreement would be ex-
pected by chance alone. In our study, the coefficient was 
calculated using the Statistical Package for Social Sciences 
(SPSS) for Windows (Armonk, NY: IBM Corp, USA). The 
Mann-Whitney test was used to analyze demographic data.

The study was conducted in accordance with the prin-
ciples stipulated in the Declaration of Helsinki. Informed 
consent was waived by the ethics committee of the Mureș 
County Hospital.

RESULTS

Baseline demographics and patient characteristics show 
an average age of 32.8 ± 11.41 years (range 15–59 years). 
Patient gender had an almost equal distribution: 48.3% (n 
= 29) were women and 51.7% (n = 31) men. The demo-

TABLE 1. K value

K value Degree of agreement

<0.20 Slight 

0.21–0.40 Fair 

0.41–0.60 Moderate

0.61–0.80 Substantial

0.81–1.00 Almost perfect
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graphic data showed no significant differences between 
the two groups.

Patients included in the study were suffering from knee 
trauma due to injuries from skiing, football, or falling from 
the same level, most of them being young patients. Most 
of the patients (43 out of 60) presented with ACL injuries. 
Only two patients presented with PCL injuries, diagnosed 
by both MRI and arthroscopy. As far as meniscus lesions 
are concerned, most of the subjects (44 out of 60) present-
ed with medial meniscus injuries, and 28 presented with 
lateral meniscus trauma.

Persistent vertical septum and Baker’s cyst were pre-
dominantly highlighted by MRI descriptions. Also, it is 
noteworthy that reactive synovitis was only described in 
the arthroscopy protocol.

ACL lesions were described on the MRI examination 
in 40 patients (93%) and were confirmed arthroscopi-
cally in 37 patients (86%). In 34 cases (79.1%), the MRI 
and arthroscopic results were similar, the Kappa coef-
ficient showing a high degree of correlation (0.90). Only 
two patients were identified with a PCL lesion by MRI and 
arthroscopy. Medial meniscus lesions (anterior and poste-
rior horns) were seen on MRI in 43 patients (97.7%) and 
arthroscopically in 41 patients (93.2%). In 40 cases (90.9% 
from the total of 44) there was an agreement between the 
two methods regarding the diagnosis, the Kappa coeffi-
cient showing a degree of correlation of 0.96. 

Regarding the body of the medial meniscus, the le-
sion was detected by MRI in nine patients (81.8%) and 
arthroscopically in nine patients (81.8%). In seven cases 
(77.8% from the total of 11), there was an agreement be-
tween the two methods, the Kappa coefficient showing a 
correlation of 0.78, which is considered good.

For the whole medial meniscus (body, anterior and pos-
terior horn), the lesion was detected by MRI in 43 patients 
(97.7%) and by arthroscopy in 42 patients (95.5%). In 41 
cases (93.2% from the total of 44) there was an agreement 
between the two methods, the Kappa coefficient showing 
a degree of correlation of 0.96.

Lateral meniscus injuries (body, anterior and posterior 
horns) were found by MRI in 23 patients (82.1%) and by 
arthroscopy in 21 patients (75%). In 16 cases (57.1% from 
the total of 28) the diagnosis was concordant between the 
two methods, the Kappa coefficient of 0.74 indicating a 
good level of agreement.

In the case of persistent vertical septum, the lesion was 
detected by MRI in nine patients (69.2%) and by arthros-
copy in 13 patients (100%). In nine cases (69.2% from the 
total of 13) the diagnosis was the same for both methods. 
The Kappa coefficient could not be calculated.

Baker’s cyst was highlighted via MRI in six patients 
(85.7%) and via arthroscopy in only one patient (14.3%). 
This case was also confirmed by MRI. However, the Kappa 
coefficient of 0.54 indicated a moderate level of agreement.

For cartilage lesions, the injury was found by MRI in 11 
patients (29.7%), and by arthroscopy in 37 patients. All cas-
es diagnosed by MRI were confirmed by arthroscopy. The 
Kappa coefficient could not be calculated either for cartilage 
lesions or for reactive synovitis and lesions of the MCL.

dISCUSSIONS

Most MRIs were performed in clinics from Târgu Mureș. 
In order to have more precise data on the sensitivity and 
specificity of the MRI procedure, a protocol should be 
established that includes the following information: a 
detailed patient history, a complete clinical examination, 
MRI and, if appropriate, an arthroscopic report.

In some situations, the Kappa coefficient of agreement 
could not be calculated because the number of patients 
presenting these conditions was insufficient, and the im-
ages were depicted on MRI and also arthroscopy. There 
are numerous studies in recent years addressing this issue, 
trying to determine which diagnostic method is more ac-
curate.1–23 A study on 36 patients evaluated the accuracy 
of MRI in the diagnosis of cartilage lesions in comparison 
with arthroscopy.15 The results suggested that MRI de-
scriptions can show cartilage damage, but cannot assess 
the severity of the cartilage injury, the study concluding 
that arthroscopy remains the most accurate diagnostic 
method. 

Another study, conducted on 185 subjects, compared 
the diagnostic accuracy of MRI and arthroscopy in ACL 
and meniscus ruptures.10 This study also concluded that 
arthroscopy was the most accurate diagnostic method, 
and even a rigorous clinical examination was more reliable 
than the MRI examination.10

Comparing the accuracy of the two methods in diag-
nosing meniscal lesions, a study conducted on 70 patients 
found that a clinical examination was at least as suggestive 
(or even more suggestive in some situations) as MRI im-
ages.11 The study stressed the importance of clinical exami-
nation, which depends on the experience of the surgeon, 
who in turn relies heavily on the images acquired by ar-
throscopy. MRI is considered useful when there is a clini-
cal suspicion for a type of lesion but the question arises 
whether or not to intervene arthroscopically.11–15

In another study, the authors aimed to quantify the abili-
ty of 3.0 Tesla MRI to detect articular cartilage lesions at the 
level of the knee.9 Joint lesions observed on MRI were grad-
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ed from 1 to 4 and compared with the grades of the Outer-
bridge classification and those of the International Cartilage 
Repair Society (ICRS), used in arthroscopic imaging. The 
articular surface was divided into six regions. However, one 
limitation consisted in the fact that the MRI assessments 
were performed by more than one operator, without estab-
lishing a coefficient of variance for each lesion.9 Based on 
the MRI images, from a total of 288 joints, 113 (39%) had 
a positive diagnosis (from grade 2 to 4). The Kappa coef-
ficient applied to the MRI examination, the Outerbridge, 
and the ICRS classification was 0.13, 0.54, and 0.63, respec-
tively. When using the ICRS and the Outerbridge classifica-
tion on MRI, the sensitivity, specificity, and accuracy were 
54%, 92%, and 75%, respectively. Based on these results, 
the authors concluded that 3.0 Tesla MRI did not show a 
significant power in diagnosing cartilage lesions.9

CONCLUSIONS

Out study found a good correlation between MRI and ar-
throscopy in assessing lesions of the anterior cruciate liga-
ment, medial meniscus, and lateral meniscus. In case of 
Baker’s cyst, there was a moderate diagnostic agreement 
between the two methods. In the rest of the cases, namely 
lesions of the posterior cruciate ligament and medial col-
lateral ligament, the existence of reactive synovitis, the 
persistence of the vertical septum, and cartilage lesions, 
the Kappa coefficient could not be calculated due to the 
reduced number of subjects. However, the lesions were 
mainly diagnosed on MRI, except for reactive synovitis, 
which was diagnosed only by arthroscopic imaging. In or-
der to assert a correct and complete diagnosis, MRI should 
be interpreted in the context of a thorough anamnesis and 
clinical examination. As a final conclusion, there is a strong 
correlation between the diagnostic power of the compared 
methods, thus both can be used for a correct diagnosis.
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ABSTRACT

Background: Monoclonal antibody therapy is currently an additional treatment option to re-

duce exacerbations and improve symptom control in patients with severe eosinophilic asthma 

(SEA) that is uncontrolled despite treatment with high-dose inhaled corticosteroids and long-

acting beta-2 agonists. Benralizumab, a monoclonal antibody that binds to the interleukin-5 

receptor (IL-5), significantly reduces symptoms and annual exacerbations, as well as the use of 

systemic corticosteroids in patients with SEA. However, few studies are available on the effec-

tiveness of this biological treatment in real life. The aim of this case series was to evaluate the 

efficacy of benralizumab by analyzing changes in clinical parameters and blood eosinophils in 

patients with SEA. Methods: We analyzed four patients with SEA who started treatment with 

benralizumab. The history of symptoms and exacerbations, eosinophil counts, data regarding 

the oral corticosteroid dose, need for rescue treatment, spirometry measurements and asthma 

control questionnaires (ACT) regarding the level of asthma control were recorded. A positive 

response to treatment was defined by a significant reduction in eosinophil counts, increased 

ACT scores, and lower rates of exacerbations. Results and conclusions: Benralizumab mono-

clonal antibody was effective in all four patients. This was shown by a reduction in exacerba-

tion rates, symptom severity, and lower dose of oral corticosteroids and rescue medication. 

This novel treatment was well tolerated by the analyzed patients, thus indicating that benrali-

zumab is an attractive choice for patients due to eosinophilic count reduction as well as the 

less frequent dosing schedule. However, further studies are required, on larger populations. 

Keywords: monoclonal antibody therapy, severe eosinophilic asthma, clinical parameters, eo-

sinophils
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INTROdUCTION

Severe eosinophilic asthma (SEA) is defined by remaining 
uncontrolled despite maximum optimal treatment (with 
good adherence and inhalation technique but also with 
the control of contributing factors) in advanced stages, or 
worsening symptoms despite treatment with inhaled cor-
ticosteroids.1 About 3–10% of people with asthma have 
SEA.2

SEA carries a great burden on affected patients, with a 
significant decrease in the quality of life due to frequent 
exacerbations, disability, and increased mortality rates. 
In addition, SEA is also a social and economic problem 
for patients and their families due to increased healthcare 
costs related to treatment, frequent emergency presenta-
tions, imaging and laboratory testing, but also indirectly 
due to temporary or permanent loss of working ability.3 

Monoclonal antibodies, such as benralizumab, are 
among the newest therapeutic options for severe asthma. 
This medication is added to general measures (education, 
preventive measures for exacerbations) and to the daily 
maintenance therapy. Monoclonal antibodies have long-
term beneficial effects including increased symptoms con-
trol, reduced use of systemic corticosteroids and rescue 
medication, and decreased number and severity of exac-
erbations. Benralizumab has shown therapeutic benefits in 
patients over 12 years of age and in adults with SEA that is 
not adequately controlled by inhaled high-dose corticoste-
roids in combination with long-acting beta-agonists.4

Benralizumab binds to the alpha subunit of the IL-5 
receptor (from eosinophils or basophils involved in asth-
matic inflammatory response), thus leading to cell apop-
tosis and cell death by attracting natural killer T cells. This 
action significantly reduces the asthma inflammatory re-
sponse mediated by eosinophils. Benralizumab has effects 
on symptom control, reduced exacerbations, improved 
lung function and quality of life in patients with SEA.5,6

Benralizumab is administered by subcutaneous injec-
tion (30 mg) every 4 weeks (first 3 doses) and then 1 dose 
every 8 weeks. Studies have shown that one intravenous 
dose and several subcutaneous ones reduce the number of 
eosinophils in the bronchial mucosa/submucosa, but also 
in the bone marrow and peripheral blood.6

The depletive effect of blood eosinophils is established 
within the first 24 hours after the first dose, and the effect 
is maintained throughout the treatment period. The deple-
tion of blood eosinophils is accompanied by a reduction in 
eosinophilic granular proteins – eosinophil-derived neu-
rotoxin (EDN) and eosinophilic cationic protein (ECP) – 
but also by a reduction in the number of blood basophils.7

Eligibility criteria for benralizumab include patients 
with SEA (correctly treated in steps 4–5 of the GINA clas-
sification), with multiple exacerbations in the last year 
and elevated peripheral blood eosinophil count ≥300 el-
ements/μL). Patients taking oral corticosteroids (OCS) 
with corticoid-dependent asthma are a well-indicated 
group given the known risk of long-term side effects of 
systemic corticosteroids.8

The aim of the manuscript was to conduct a case series 
study to evaluate the effect of benralizumab on patients 
with SEA, despite optimal medical treatment, by analyz-
ing eosinophil blood count and the patients’ quality of life. 

MATERIALS ANd METHOdS

We prospectively analyzed four SEA patients who were 
under observation and treatment in the Pulmonology 
Clinic of Târgu Mureș, Romania, in 2019. The results of the 
present manuscript illustrate the preliminary results of a 
larger study conducted in 2019. Inclusion criteria were the 
following: age over 18 years and severe asthma which re-
mains uncontrolled despite maximum optimal treatment, 
with elevated blood eosinophil count ≥300 elements/μL 
and multiple exacerbations in the last year. Exclusion crite-
ria consisted of patients under 18 years, blood eosinophils 
<300 elements/μL, Asthma Control Questionnaire (ACT) 
score over 21. The study was conducted in accordance with 
the principles stipulated in the Declaration of Helsinki. All 
subjects agreed with processing of their data, and the study 
procedures were carried out following approval of the in-
stitution where the patients were treated.

CASE SERIES

Case no. 1

We present the case of a 68-year-old patient, former 
smoker (34 packs/year), with a body mass index (BMI) of 
26.14 kg/m2, known with hypertension, previous stroke, 
chronic asthma, and allergic rhinitis diagnosed 7 years 
prior to his current presentation. The patient was under 
treatment with inhaled fluticasone/salmeterol 500/50 μg 
2 times/day, salbutamol 100 μg, 2 inhalations as needed + 
tiotropium bromide 2,5 μg/dose, 2 inhalations/day in the 
morning, montelukast sodium 10 mg 1 tb/day, and intra-
nasal beclomethasone twice daily. The patient presented 3 
months prior to the current presentation with altered gen-
eral state, dyspnea during light exertion, productive cough 
with mucous and muco-purulent sputum, and excessive 
sweating. The exacerbation was considered mild and was 
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treated at home with oral antibiotics and a short course 
of OCS. The prescribed medication had improved the 
general condition but there was a persistence of dyspnea 
and cough. During the next 2 months, the patient’s condi-
tion changed, the dyspnea had worsened, became persis-
tent at rest and was associated with nocturnal paroxysmal 
dyspnea, wheezing, low-grade fever and sweating, which 
led to the patient’s admission to the Pulmonology Clinic. 
Given the frequent exacerbations, incomplete control of 
asthma under maximized treatment, and the existence of 
an	 increased	number	of	blood	eosinophils	 (3.7	•	103 ele-
ments/μL), initiation of benralizumab 30 mg/dose month-
ly treatment was prescribed, followed by subcutaneous 
administration every 8 weeks. The baseline ACT was 14 
points, which implicitly suggested the lack of control of 
the disease. At only 2 hours after starting the treatment 
with benralizumab, the number of eosinophils decreased 
to	0.5	•	103 elements/μL. The patient had received the sec-
ond and third dose at intervals of 1 month during which 
the general condition and dyspnea improved significantly, 
with no more nocturnal awakenings and the number of 
eosinophils	remained	low	(0.01	•	103 elements /μL). The 
ACT questionnaire recorded 25 points after 2 months (3 
doses).

Case no. 2

This is the case of a 67-year-old female patient, non-smok-
er, without exposure to respiratory toxins, with a 5 year 
history of persistent asthma, associated with ischemic 
heart disease with right bundle branch block and hyper-
tension under treatment. The patient was prescribed in-
haled budesonide/formoterol 320/9 μg (2 inhalations/
day) and salbutamol 100 μg (2 inhalations as needed). 
Due to persistent symptoms (diurnal dyspnea, wheezing, 
nocturnal dyspnea in seizures) despite compliance with 
treatment and the correct technique of administration, the 
patient needed daily rescue medication with overuse of 
short-acting beta agonists (SABA) due to lack of disease 
control. The investigation of the contributing factors for 
the lack of disease control highlighted an allergic rhinitis 
for which treatment with mometasone furoate 2 × 2 nasal 
inhalations/day was initiated and exposure to air allergens, 
food allergens, animals, dust, chemicals were eliminated. 
Eight months prior, the patient presented to the Pulmon-
ology Clinic with an altered general condition, dyspnea 
during low exertion, nocturnal wheezing, and cough with 
mucopurulent sputum. Due to the lack of asthma control 
with standard treatment (daily and nocturnal symptoms), 
exacerbation and decreased lung function (moderate ob-

structive ventilatory dysfunction), an ACT questionnaire 
of	 12	 points,	 an	 eosinophil	 count	 of	 6.2	 •	 103 elements/
μL, treatment with benralizumab 30 mg/dose was started 
with subcutaneous administration. Shortly after the first 
dose, the symptoms improved visibly with the decrease of 
cough, wheezing, and the need for SABA. The eosinophil 
count	was	0.2	•	103 elements/μL after the first dose. The 
patient had received 6 doses of benralizumab, and during 
this period she did not show exacerbations, the nocturnal 
symptoms disappeared, the diurnal symptoms were mini-
mal without the use rescue medication (less than 2 times/
week), and the ACT score had increased up to 25 points.

Case no. 3

A 55-year-old hypertensive male patient, non-smoker, 
with a 3-year-old diagnosis of asthma on high dose fluti-
casone/salmeterol treatment 500/50 μg 2 times/day and 
SABA 100 μg 2 inhalations as needed, addressed to the 
Pneumology Clinic with exacerbated symptoms. The pa-
tient had had in fact an increase in the consumption of res-
cue medication (around 6 times/day) due to his persistent 
symptoms (dyspnea at low exertion, wheezing, irritating 
cough). Functional tests showed an average mixed ventila-
tory dysfunction and an ACT score of 14 points. The pa-
tient had a body mass index of 34 kg/m2. Blood eosinophil 
count	was	0.4	•	103 elements/μL, 6.5% of the total white 
blood cell count. Exacerbation management required 
short-term OCS, antibiotic therapy, education to optimize 
inhaled treatment and to eliminate contributing risk fac-
tors (antigen eviction, weight loss, proton pump inhibi-
tors for gastro-esophageal reflux). Inhalation technique 
and treatment compliance were reevaluated and benrali-
zumab was initiated. At 24 hours after the first dose of ben-
ralizumab, the symptoms had improved significantly and 
the patient did not require any use of rescue medication or 
OCS.	The	number	of	eosinophils	had	decreased	to	0.01	•	
103 elements/μL, 2.8% of all white blood cells.

Case no. 4

An 82-year-old patient (former 36 pack/year smoker with 
chronic obstructive pulmonary disease), known for asso-
ciated persistent asthma for the last 4 years, with frequent 
infectious exacerbations, was admitted to the Pulmonol-
ogy Clinic with dyspnea at low exertion, cough with mu-
copurulent sputum, chest pain, and wheezing. The chest 
computed tomography revealed advanced pulmonary 
emphysema but no other associated pathology. The car-
diological work-up revealed signs of chronic pulmonary 
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heart disease in the early stages, and the respiratory func-
tional tests showed a mixed reversible ventilatory dys-
function. The patient had undergone inhalator treatment 
with formoterol/budesonide 9/320 μg (2 inhalations/day), 
tiotropium bromide 2.5 μg/day and salbutamol 100 μg (2 
inhalations as needed). The ACT questionnaire noted the 
existence of poor asthma control (12 points), the patient 
had a body mass index of 27.43 kg/m2, and blood eosino-
philia	was	increased	(3.2	•	103 elements/μL). Along with 
the exacerbation treatment (antibiotics, oxygen, muco-
lytics), the initiation of biological treatment with benrali-
zumab 30 mg subcutaneously was prescribed. Within 2 
hours after the first dose, the number of eosinophils had 
decreased	 to	 0.19	 •	 103 elements/μL and after 24 hours, 
the	eosinophil	count	had	decreased	to	0.09	•	103 elements/
μL. The clinical condition had significantly improved and 
the use of OCS was avoided. The ACT questionnaire at 2 
months had improved significantly in parallel with consis-
tent control of symptoms (decreased persistent dyspnea, 
nocturnal awakenings, increased daily physical activity, 
and the disappearance of nocturnal awakenings).

Table 1 illustrates the ACT questionnaire results of all 
4 patients included in the present case series before the 
initiation of benralizumab, as well as after one month and 
2 months, respectively. There was a clear increase in the 
ACT score in all patients. 

dISCUSSIONS

The significant improvement in asthma control in the pre-
sented cases showed, on the one hand, the effectiveness, 
and on the other, the safety of benralizumab therapy af-
ter the acute phase of SEA exacerbation, thus indicating 
an effective and rapid response in symptom improvement 
and inflammation reduction. Blood eosinophil count had 
decreased significantly after the first dose (in 2 cases even 
after 2 hours) and symptoms had improved significantly, 
with reduced cough, sputum production, and dyspnea.

It is known that the inflammatory response in asthma 
is associated with increased eosinophils in the bronchial 
mucosa and blood, which increase additionally during 
exacerbations, thus leading to poor control of asthma.9 In 
patients with SEA, there is an intense activation of T2-me-
diated inflammation, leading to an overexpression of IL-5 
receptors which decreases the sensitivity of eosinophils to 
corticosteroids.10

The proapoptotic effect of corticosteroids on inflam-
matory cells decreases greatly if there is an antiapoptotic 
action caused by elevated levels of IL-5.11 Thus, IL-5 is of 
crucial importance for the development and worsening of 
eosinophilic asthma associated with type 2 inflammatory 
immune response.12,13

The action of monoclonal antibodies, such as benrali-
zumab, includes the blockade of IL-5 receptors in eosino-
phils and basophils, and the modulating effect of antibody-
dependent cell-mediated cytotoxicity. This causes the total 
depletion of eosinophils in both blood and tissues. Ben-
ralizumab also decreases the concentrations of cytokines 
released by eosinophils (EDN and ECP).14

Numerous studies have shown that benralizumab de-
creases both current asthma symptoms and exacerbations 
in the first 30 days of treatment. The improvement occurs 
rapidly through IL-5 binding and decreased asthma-relat-
ed inflammation.4,5,8,15

In the present proof of concept study, we used the 
Asthma Control Test (ACT) Questionnaire for the sub-
jective assessment of asthma, before and after treatment 
with benralizumab. The analyzed criteria included the 
symptom levels within the last month, the frequency of 
rescue medication use, the effect of asthma on daily ac-
tivities, and an overall assessment of the degree of asthma 
control.16 All patients had poor control (score below 15) 
of asthma initially, despite maximized medication which 
included corticosteroids and long-acting beta-agonists. 
After initiating treatment (even after 1 dose), according 
to the ACT questionnaire all patients showed a significant 
improvement in symptoms and indirectly in the quality 
of life, with an associated decrease in SABA consump-
tion. Starting from an initial score of 12–13 points, after 
2 months, 3 of the patients obtained a score of 25 (maxi-
mum number of points) and 1 patient obtained a score 
of 22, which was explained by the existence of an overlap 
with smoking and COPD.

This strong impact on asthma control is due to the abil-
ity of benralizumab to drastically decrease eosinophils in 
the peripheral blood and the airways, thus restricting the 
entry of toxic proteins resulting from degranulation of eo-
sinophils within the bronchial tissue.

TABLE 1. The evolution of the ACT questionnaire values in the 

studied patients before and one to two months after benralizumab 

initiation

Case ACT score before 
treatment

ACT score after 
1 month of 
treatment

ACT score after 
2 months of 
treatment

1 12 23 25

2 13 24 25

3 14 24 25

4 13 19 22
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CONCLUSIONS

The administration of monoclonal antibodies, such as ben-
ralizumab, in combination with pre-existing maintenance 
treatment that includes inhaled corticosteroids and long-
acting beta-agonists, led to a rapid clinical improvement in 
all patients. This was shown by a lack of exacerbations, de-
creased symptoms, and overall improvement in the quality 
of life. The improvement was correlated with a decrease in 
the blood eosinophil count. In all patients, the treatment 
had a very good tolerance, without any side effects. The 
action of benralizumab was rapid in exacerbated patients, 
preventing the introduction of systemic corticosteroids. 
The ACT questionnaire was a useful tool for assessing the 
level of asthma control and was correlated with the evolu-
tion of blood eosinophil count. Benralizumab-type mono-
clonal antibodies should be integrated into clinical use in 
patients with incomplete asthma control despite optimal 
medical treatment. Further studies are required on larger 
patient sets.
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ABSTRACT

Introduction: The extensor digitorum longus and peroneus tertius muscles have multiple mor-

phological variations. The tendinous slips of these muscles are used as grafts to replace other 

damaged tendons. Case presentation: We present a unique anatomical variant observed dur-

ing dissection of a cadaver at the Department of Anatomy and Embryology of the “George Emil 

Palade” University of Medicine, Pharmacy, Science and Technology of Târgu Mureș, Romania. 

The peroneus tertius muscle was identified on the left lower extremity as originating from the 

inferior third of the fibula and interosseus membrane. The posterior belly of this muscle joins the 

muscular belly of the extensor digitorum longus muscle. The tendons of toes II to V detach from 

the extensor digitorum longus muscle with an additional tendon. This last tendon gives off an ac-

cessory tendinous slip; lateral to this, the peroneus tertius muscle tendon is observed. In case of 

the right lower limb we also noted the peroneus tertius muscle originating from the distal part of 

the extensor digitorum longus muscle. Regarding the extensor digitorum longus muscle we de-

scribe an accessory tendinous slip. Conclusion: The anatomical variation reported in this study 

is similar to those reported by previous studies, but displays particular characteristics regarding 

the VI tendon of extensor digitorum longus and the joining of the peroneus tertius and extensor 

digitorum longus muscles in the left lower extremity.

Keywords: extensor digitorum longus muscle, peroneus tertius muscle, anatomical variations

INTROdUCTION

The anterior compartment of the leg is limited on one side by the osteofi-
brous plane of the medially placed tibia, the laterally placed fibula, and the 
interosseous membrane that attaches onto the interosseous crests of the di-
aphysis, and closes the interosseous space between the tibia and fibula; the 
other limiting structure is the anterior intermuscular septum that detaches 
from the crural fascia and inserts onto the anterior margin of the fibula and 
lateral margin of the tibia. The muscles of the anterior compartment of the 
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leg are listed in medio-lateral direction: musculus tibi-
alis anterior (TA), musculus extensor hallucis longus 
(EHL), musculus extensor digitorum longus (EDL), and 
musculus peroneus tertius (PT). According to anatomy 
textbooks, TA comes from the lateral condyle and up-
per half of the lateral surface of the tibia, and the neigh-
boring surface of the interosseous membrane and crural 
fascia; it inserts onto the plantar surface of the medial 
cuneiform. EHL originates from the middle part of the 
fibular medial surface and the neighboring interosseous 
membrane; it inserts onto the base of the distal phalanx 
of the halux through tendon I. EDL comes from the lat-
eral condyle of the tibia, the proximal 2/3 of the anterior 
margin of the fibula, the superior part of the interosseous 
membrane, the deep fascia of the region and the anterior 
intermuscular septum; it inserts through fibrous expan-
sions of tendons II–V onto the middle and distal phalanx 
of fingers II–V.1,2 

EDL has the following topographical relationships 
on the leg: the anterior surface with the fascia of the leg 
and skin; medially with the tibialis anterior (TA) muscle 
and the extensor hallucis longus (EHL) muscle, as well as 
with the anterior tibial vasculo-nervous bundle; laterally 
through the anterior intermuscular septum with the pero-
neus longus (PL) and peroneus brevis (PB) muscles. EDL 
is innervated by branches of the deep fibular nerve. It pro-
duces extension of fingers II–V and dorsal flexion of the 
foot, with an additional external rotation (pronation).2 

PT originates from the distal part of the fibula, the in-
terosseus membrane, and anterior intermuscular septum; 
it inserts through a tendon (tendon VI) on the dorsome-
dial surface of the base of metatarsal V, and also the medial 
surface of this bone, through a thin expansion. It is often 
described as part of EDL.3

According to published data, the bellies and tendons of 
EDL and PT have numerous variations. Knowledge and 
identification of these variations is an advantage for ortho-
pedic surgeons and plastic surgery surgeons; the addition-

FIGURE 1.  The muscle belly of the peroneus tertius muscle joins 

the muscle belly of the extensor digitorum longus muscle, left 

lower extremity. PT – musculus peroneus tertius; EDL – musculus 

extensor digitorum longus; EHL – tendon of musculus extensor 

hallucis longus; TA – musculus tibialis anterior; PB – musculus 

peroneus brevis; PL – musculus peroneus longus

FIGURE 2.  Tendon VI of EDL with its detached tendon slip (f), 

left lower extremity. RE – retinaculum extensorum, EDL – musculus 

extensor digitorum longus; tPT – tendon of musculus peroneus 

tertius
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al tendon slips are potential graft sources for replacement 
of damaged tendons.4 

CASE PRESENTATION

Didactic dissection of a male cadaver has been performed 
at the Department of Anatomy and Embryology of the 
“George Emil Palade” University of Medicine, Pharmacy, 
Science and Technology of Târgu Mureș, Romania, and 
multiple variations of the EDL and PT muscles have been 
identified. 

On the left lower extremity, a muscle bundle has been 
identified as the PT muscle, originating from the inferior 
third of the fibula, the interosseous membrane, and the 
anterior intermuscular septum. After descending for about 
10 cm, this bundle joins the muscle belly of the EDL mus-
cle to create a common muscle body (Figure 1).

At the extensor retinaculum (RE) six tendons and a 
tendon slip detach from the common EDL (Figure 2). The 
first four tendons (II–V) correspond to the classical de-
scription of EDL tendons. Therefore, tendons II–V insert 
onto the middle and distal phalanx of the corresponding 
toes II to V. Tendon VI inserts onto the joint capsule of the 
5th metatarsophalangeal joint, and the accessory tendon 
slip (f ) detached from this tendon inserts onto the dorsal 
aponeurosis of the 5th toe. The tendon of the peroneus 
tertius muscle (tPT) inserts onto the dorsomedial sur-
face of metatarsal V, according to the classical description 
(Figure 2).

On the right lower extremity, a PT muscle has been 
identified originating from the distal part of the EDL mus-
cle belly, with a subsequent course that matches the one 
described in the literature. Its tendon (tPT) inserts onto 
the base of metatarsal V (Figure 3). EDL has four tendons 
(II–V) that insert onto the middle and distal phalanx of the 
corresponding toes II to V.3 An accessory tendon slip (Vf ) 

FIGURE 3.  Separation of the PT muscle belly from EDL, right 

lower extremity. tPT – tendon of musculus peroneus tertius; PT – 

musculus peroneus tertius; tPT – tendon of musculus peroneus 

tertius; EDL – musculus extensor digitorum longus; ELH – tendon 

of musculus hallucis longus; EDB – musculus extensor digitorum 

brevis; TA – musculus tibialis anterior; PL – musculus peroneus 

longus; PB – musculus peroneus brevis

FIGURE 4.  The tendon slip (Vf) detached from tendon V of EDL, 

right lower extremity. tPT – tendon of musculus peroneus tertius; 

EDL – tendon of musculus extensor digitorum longus; I – tendon of 

musculus extensor hallucis longus
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detaches from tendon V and inserts of the joint capsule of 
the 5th metatarsophalangeal joint (Figure 4).

dISCUSSIONS

In this case study we describe an asymmetrical anatomical 
variation of the EDL and PT muscles. On the left lower ex-
tremity, we observed a muscle bundle identified as the PT 
muscle, originating from the inferior third of the fibula, the 
interosseous membrane and the anterior intermuscular 
septum. Following the descending course of this muscle 
bundle we observed that its muscle fibers join the muscu-
lar belly of the EDL muscle.

Therefore, this common muscle belly (EDL + PT) 
provided the following tendons in medio-lateral order: 
tendon II inserted onto the middle and distal phalanx of 
the 2nd toe, tendon III inserts onto the middle and distal 
phalanx of the 3rd toe, tendon IV inserted onto the middle 
and distal phalanx of the 4th toe, tendon V inserted onto 
the middle and distal phalanx of the 5th toe, tendon VI in-
serted onto the joint capsule of the 5th metatarsophalan-
geal joint, and the accessory tendon slip of this tendon (f ) 
inserted onto the dorsal aponeurosis of the 5th toe, while 
tPT inserted onto the dorsomedial surface of the 5th meta-
tarsal’s base.

On the right lower extremity, we observed a PT muscle 
originating from the distal part of the EDL muscle belly. 
Its tendon (tPT) inserted onto the base of the 5th metatar-
sal, according to classical descriptions of insertion charac-
teristics for PT. A tendon slip (Vf ) detached from tendon 
V of the EDL muscle and inserted onto the capsule of the 
5th metatarsophalangeal joint. Insertion of the remaining 
tendons (II–V) was identical to that observed on the left 
lower extremity.

Several anatomical variations of the EDL muscle inser-
tion have been reported.5–7,10,11 Just like in our case, nu-
merous bifurcation variations and additional tendon slips 
are discussed. In these cases, the bifurcated tendons and 
tendon slips insert onto their corresponding toes. In our 
case, we observed on the right lower extremity the bifur-
cated insertion of tendon V, along with an accessory ten-
don slip (Vf ) that also inserted onto the 5th toe.7,8 More 
precisely, this accessory tendon slip inserted onto the joint 
capsule of the 5th metatarsophalangeal joint. Berman et al. 
reported accessory tendon slips inserting onto the meta-
tarsals that correspond to the classical tendons (II–V), 
onto the EDL tendons or onto the dorsal aponeurosis of 
the fingers.7 There have been case reports where EDL ten-
dons of one or more toes were missing or an additional ten-
don was described. Apart from these findings, in our case, 

we observed an additional tendon (VI) on the left lower 
extremity, which inserted onto the joint capsule of the 
metatarsophalangeal joint of the 5th toe. This additional 
tendon presented a tendon slip (f ) inserting on the dorsal 
aponeurosis of the 5th toe, which has not been reported so 
far. No similar variants were found in the literature.

In some cases, enlargement of PT has been reported, 
and if this was missing, then compensatory hypertrophy of 
the EDL muscle may have been present.9–14

PT may be present in over 90% of the cases, but recent 
studies suggest a lower prevalence (49.1–81.5%). The PT 
muscle is characteristic to humans; it may have different 
sizes and plays a role in bipedal movements.15–17

Only a small number of studies deal with anatomical 
variations of the PT muscle. Rourke et al. described a par-
ticular variation of the PT muscle, originating as a continu-
ation of the EDL muscle, similar to the right lower extrem-
ity of our case. An interesting aspect of this study was the 
asymmetry between the PT muscles of the same cadaver.18 
PT muscle asymmetry was also present in our case. 

The left lower extremity has the most frequent variants 
of the PT muscle,3 with proper origin and classical inser-
tion, but the particular aspect of our case was the joining 
of the PT and ELD muscle bellies. This variation was pre-
sented in only one previously reported case.19 The right 
lower extremity presented a more rare variant, which has 
already been reported by other authors,3,6 originating from 
the distal part of the EDL muscle belly, but with classical 
course and insertion. 

Yildiz et al. have described a unique variation. The EHL 
muscle belly bifurcated at 17 cm from its origin into a lat-
eral and a medial muscle bundle. The lateral muscle bundle 
inserted onto the base of the 5th metatarsal and has been 
identified by the authors as the PT muscle.20 Apart from 
the variation described earlier, we did not find variations 
of the EHL in both lower extremities, nor variations of the 
EHL which interfere with the EDL or PT muscles.

The most particular findings in our study on the left 
lower extremity, were the 6th tendon of the EDL and its 
accessory tendinous slip, along with the joining of the PT 
and EDL muscle bellies. Other least common findings de-
scribed by other authors include the bifurcation of the 5th 
tendon of EDL and the origin of PT from the distal half of 
EDLs’ muscle belly on the right lower extremity.18,20

Numerous studies have emphasized the importance 
of the PT muscle in medical practice, especially in plas-
tic surgery, considering its frequent use as a graft (island 
flap). It has good viability due to numerous anastomoses 
of perforating branches of the fibular, malleolar and lateral 
tarsal arteries.21
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CONCLUSIONS

Anatomical variations of shape, origin and insertion of 
musculus extensor digitorum longus and peroneus tertius 
have been reported in publications with clinical implica-
tions in the field of orthopedic surgery and plastic surgery. 
The particular aspect of our case, which has not yet been 
reported, was the fact that the muscle belly of musculus 
peroneus tertius joined up with the belly of musculus ex-
tensor digitorum longus.
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ABSTRACT

Introduction: Melanoma, a type of tumor originating from melanocytes, can have different 

anatomic locations. Ocular melanoma represents about 5% of total melanomas and is a rare 

condition, with an overall incidence rate of 5.1 cases/million/year. The most frequent location 

of uveal melanoma is the choroid (90%), followed by the ciliary body (6%) and the iris (4%). 

The most frequent symptoms of choroidal melanoma are blurred vision and photopsia. The 

therapeutic approach of uveal melanoma can be classified into two main categories: globe 

preservation treatments and enucleation. Case presentation: We present the case of a male 

patient diagnosed at the age of 72 years with right choroidal melanoma, who had a preexist-

ing condition of visual impairment due to the presence of right mature cataract. The diagnosis 

was delayed in the course of the disease, as retinal detachment had already been installed. 

The patient was treated with local radiotherapy. Conclusion: Uveal melanoma is a malignancy 

in which a novel therapeutic approach, including magnetic resonance imaging is needed in 

order to improve the outcome of these patients, preserve vision and prevent systemic exten-

sion of the disease. 

Keywords: uveal tumor, choroid melanoma, retinal detachment, radiotherapy, magnetic reso-

nance imaging

INTROdUCTION

Melanoma, a type of tumor originating from melanocytes, can have various ana-
tomic locations including the skin, mucous membranes, and the ocular region. 
The eye origin of melanoma represents about 5% of total melanomas, with 83% 
of them being located in the uveal region, 5 % in the conjunctiva, and 10% in 
other ocular sites.1 

Uveal melanoma is a rare condition, with an overall incidence of 5.1 cases/
million/year, according to an analysis conducted by the United States National 
Cancer Institute over a 36-year period,2 and of 1.3–8.6 cases/million/year, ac-
cording to a European Cancer Registry-based study.3 

This condition is diagnosed more frequently in the elderly, with a peak inci-
dence rate at 70 years, being rarely discovered in children.1 Men are considered 
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to be more affected than women, and Caucasians have a 
higher incidence rate than African Americans, with a ratio 
ranging from 1:15 to 1:50, according to different studies.4–6 
Regarding location, the tumor is most frequently located 
in the choroid (90%), followed by the ciliary body (6%) 
and the iris (4%).7 

Risk factors for developing uveal melanoma can be di-
vided into two main categories: those related to the pa-
tient, and environmental factors. 

Patient-related factors include:

1. hair, skin color, and tan ability (blond hair, fair skin, 
and difficulty to tan), which are considered to be 
risk factors for developing melanoma;8 

2. choroidal, iris, and cutaneous nevus – increases the 
risk to develop ocular melanoma up to 4.36 to 10.4 
times;1 

3. oculodermal melanocytes – a congenital pigmen-
tary abnormality that leads to slate-grey pigmen-
tation of the uvea, sclera, orbit, meninges, palate, 
tympanic membrane, and periocular skin, which 
substantially increases the risk to develop uveal 
melanoma. It is usually unilateral and is linked to a 
lifetime risk of uveal melanoma.9,10 

Environment-related factors include:

1. sunlight exposure – there is no general agreement on 
the correlation between direct exposure to sunli-
ght and the risk of developing melanoma, and stu-
dies show contradictory results.11 

2. intermittent exposure to artificial ultraviolet light – 
there is no clear proof regarding ultraviolet light 
exposure from occupational activities being an in-
dependent risk factor for uveal melanoma.12 

Clinical symptoms depend on the anatomical location 
of uveal melanoma. The symptoms of choroidal or ciliary 
body melanoma include blurry vision (38%), photopsia 
(9%), floaters (7%), loss of visual field (6%), visible tumor 
(3%), and pain (2%); up to 30% of patients may be asymp-
tomatic. Choroidal melanoma rarely presents in a diffuse 
manner (6%), being usually a dome-shaped mass (75%), 
pigmented in about 55% of cases, non-pigmented in about 
15%, and mixed in about 30% of cases. This type of uveal 
melanoma is associated with intraocular hemorrhage and 
with retinal detachment (71%).1 

Iris melanoma is usually diagnosed at a younger age than 
choroidal or ciliary body melanomas and can be circum-
scribed (90%) or diffuse (10%). It is associated with hetero-

chromia (change of iris color), corectopia (pupil distortion) 
or secondary glaucoma due to compression or invasion of 
the anterior chamber angle, leading to outflow obstruc-
tion.1 It has a better prognosis than ciliary body or choroidal 
melanomas, with 5 to 10 times lower mortality rates.7 

Gonioscopy, fundus examination, conventional ultra-
sonography, anterior-segment optical coherence tomog-
raphy (AS-OCT), magnetic resonance imaging (MRI), 
ultrasound biomicroscopy (UBM), and fine-needle aspira-
tion biopsy, are all tools used to diagnose uveal tumors.1

The differential diagnosis of uveal melanoma is com-
plex and depends on its anatomical location. Choroidal or 
ciliary body melanomas must be differentiated from cho-
roidal nevus, congenital hypertrophy of retinal pigment 
epithelium, circumscribed choroidal hemangioma, or age-
related macular degeneration.1 Circumscribed iris melano-
mas must be differentiated from iris nevus, leiomyoma, iris 
cyst, metastasis, and inflammatory conditions, whereas 
diffuse iris melanomas must be differentiated from pig-
mentary glaucoma, hemosiderosis, melanocytomalytic 
glaucoma, or congenital heterochromia.1

The treatment of uveal melanoma depends on several 
factors: type and location of the tumoral process, tumor 
size and extension, visual acuity at diagnosis, and the pres-
ence or absence of systemic involvement. 

The therapeutic approach can be classified into two 
main categories: globe preservation treatments (radio-
therapy, laser therapy, surgery) and enucleation. There 
are different modalities of radiotherapy (photon-based 
external-beam radiation, brachytherapy) with excellent 
results regarding local control of the tumor and globe pres-
ervation, but with associated long-term vision loss.13 The 
most frequent complications associated with radiotherapy 
are radiation-induced retinopathy (45–67%), neovascular 
glaucoma (28.3%), cataract (44%), and macular edema 
(24.5%). As far as surgical therapy is concerned, enucle-
ation is the most common surgical approach for patients 
with large tumoral size, extensive extraocular growth, cir-
cumferential tumor invasion, and vision loss.1

CASE PRESENTATION

We present the case of a male patient, aged 72, who was 
referred to the ophthalmologist due to vision problems 
and was diagnosed with mature cataract of the right eye 
and incipient cataract of the left one. The ocular fundus 
examination revealed left retinal angiosclerosis, while the 
right eye fundus could not be properly appreciated. The 
patient was sent to surgery and right intracapsular cataract 
extraction was performed. During surgery, the ophthal-
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mologist noticed a hyperchrome mass in the nasal region 
of the right eye, with apparent intravitreal extension and 
vascularization of the pupillary area. Craniocerebral MRI 
was indicated for proper evaluation of the case. 

MRI examination of the brain and orbits revealed the 

presence of an expansive process of 19 × 12 × 21 mm in 
the medial portion of the right eye, located in the uveal 
tract, more precisely at the choroidal level, with associated 
right retinal detachment (Figure 1). The described lesion 
presented T1 and T2 hyposignal and intense contrast en-
hancement, the MRI aspect being suggestive for increased 
melanin concentration at this level, and led to the diagno-
sis of uveal melanoma, located in the right choroidal re-
gion (Figure 2). 

Severe cerebral atrophy with associated vascular lacu-
nes and periventricular leukoaraiosis, left temporal arach-
noid cyst, right frontal subcutaneous lipoma, frontal and 
ethmoidal sinusitis, and bilateral mastoiditis completed 
the imaging report. 

The patient was treated with local radiotherapy in order 
to preserve his ocular globe and will be further monitored, 
both clinically and using imaging methods, for early detec-
tion of any additional visual impairment or systemic dis-
semination of the melanoma.

dISCUSSION 

Uveal melanoma is a rare malignancy, the median age at 
diagnosis is 62 years with a peak of incidence between 70 
and 79 years, and men are more frequently diagnosed with 
this pathology.13

Early diagnosis, although achieved in numerous cases, is 

FIGURE 1.  Axial MRI T2 – right hypointense subretinal mass le-

sion associated with retinal detachment

 

FIGURE 2.  MRI T1 contrast enhanced axial (A) and coronal (B) – right subretinal mass lesion enhancing contrast with characteristic 

hyperintense signal 

A B



170 Journal of Interdisciplinary Medicine 2021;6(3):167-170

not sufficient for a good prognosis of these patients due to 
associated visual morbidity and metastatic dissemination. 
The appearance of metastases leads to a median survival of 
only 6–12 months, better for those patients who received 
treatment for metastasis than for those who did not.13 

External beam radiation therapy performed pre-enucle-
ation is not recommended, as its use did not show any cer-
tain benefits. In cases of patients who refuse enucleation as 
a therapeutic approach, there are other solutions, like trans-
scleral or transretinal resection, which are, however, sur-
geon- and site-dependent and cannot be performed every-
where. Although they preserve the globe and the patient’s 
vision, these techniques are associated with important 
complications including retinal detachment (21%), ocular 
hypertension (21%), and submacular hemorrhage (16%).13

One of the most important topics to consider is that 
although current treatment options achieve local control 
in a great number of cases, they are frequently associated 
with vision loss and systemic metastases. Therefore, novel 
therapeutic approaches are needed. Several studies con-
cluded that systemic adjuvant therapy may prevent the ap-
pearance of metastases to some extent but has little effect 
on improving outcomes. 

Innovative therapeutic strategies, such as heparin sulfate 
proteoglycans, are currently being developed. Gene ex-
pression and epigenetic modifying agents like DNA meth-
yltransferase inhibitors will be studied in future studies.13 
High expression of insulin growth factor receptor 1 (IGF-
1R) is associated with lower survival rates. This association 
is thought to be explained by the liver production of IGF-1, 
the liver being also the most affected organ by metastatic 
spreading. According to this finding, it is thought that the 
blockage of IGF-1R may be a future therapeutic approach 
of uveal melanoma. Further studies are needed in order to 
fully understand these topics.14 

Optimal post local treatment follow-up is still under re-
search. It is considered that MRI examination performed 
twice a year has greater predictive value for detecting 
metastases than other imaging techniques (abdominal ul-
trasonography, computed tomography scans, or positron-
emission tomography imaging) and is also radiation-free.15

We presented the case of a male patient diagnosed at 
the age of 72 years with a right uveal melanoma, located 
at the choroid level. This pathology had developed in a 
patient with a preexisting condition of visual impairment 
due to mature cataract. This had led to a delayed diagnosis 
which allowed the development of the tumoral process, as 
retinal detachment was already installed. This case raises 

awareness on the importance of periodic ophthalmologi-
cal examination in the elderly population, as it is the most 
affected group by tumoral processes of the uveal region. 
Complex imaging techniques are needed for a proper di-
agnosis and monitoring of this disease, with its local and 
systemic involvement. 

CONCLUSIONS 

Uveal melanoma is a malignancy in which novel therapeu-
tic approaches are needed in order to improve the out-
come of these patients, to preserve vision, and to prevent 
systemic extension of the disease. More research is neces-
sary in order to find the best therapeutic approach for this 
type of rare malignancy.
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ABSTRACT

Introduction: In this report, we present a rare case of aortic aneurysm with associated left ure-

ter obstruction and consequent hydronephrosis. Case presentation: A 62-year-old man was 

admitted for epigastric and periumbilical pain, extended in the spine, and anuria. As for associ-

ated diseases, he presented arterial hypertension stage II/III, chronic ischemic cardiomyopathy, 

acidosis, hyperpotassemia, spondylosis with radiculopathy, acute renal failure, renal lithiasis, and 

eating difficulties. After performing a CT scan, the patient was diagnosed with giant abdominal 

infrarenal aortic aneurysm with ureter compression, and retroperitoneal rupture with common 

and internal iliac arteries occlusion. We performed a xifo-pubian laparotomy with endoaneurys-

morrhaphy and aortoiliac bilateral bypass using silver Dacron vascular prosthesis (16 × 8 mm in 

diameter). Douglas drainage was necessary, ending with laparoraphy. The patient presented a 

favorable postoperative evolution. Conclusion: Open surgery remains the gold standard meth-

od of treatment for large aortic aneurysms, given the inability of endovascular procedures to 

solve problems caused by compression.

Keywords: laparotomy, ureteral compression, Douglas drainage, laparoraphy, abdominal aor-
tic aneurysm

INTROdUCTION

An abdominal aortic aneurysm (AAA) is a vascular disorder of multifactorial ori-
gin, with a high fatality rate. AAA represents a significant challenge for the sur-
geon because of the extensive periaortic inflammation, and retroperitoneal and 
perianeurysmal fibrosis, which can compromise the structure of the urinary tract. 

Progressive expansion, compression of the visceral organs, rupture, but also 
embolization and thrombosis are the main characteristics of an AAA.1 In devel-
oped countries, AAA represents 1–3% of the incidence of mortality concern-
ing men aged 65–85 years. It is more common in men, but it seems that female 
patients have a higher risk of rupture and worse prognosis.2 Risk factors for the 
development of AAA include atherosclerosis, cerebrovascular disease, coronary 
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artery disease, first-degree relative with AAA, history of 
other vascular aneurysms, hypercholesterolemia, hyper-
tension, male gender, obesity, older age, and tobacco use. 

Patients are usually complaining about back pain and 
abdominal pain, but sometimes the AAA is asymptom-
atic until the rupture occurs, which can be a real catas-
trophe. Patient monitoring, using abdominal ultrasound, 
computed tomography (CT) angiography, and magnetic 
resonance (MR) angiography, plays an important role in 
attenuation of the rupture risk and also provides an accu-
rate measurement of the aneurysm size.3 AAA with ureter-
al obstruction occurs in 35% of patients with obstructive 
uropathy.4 Compared to open surgical repair, endovascu-
lar interventions are preferred in AAA due to the low mor-
tality and morbidity. Dissection and vascular control are 
challenging in the open surgical intervention, and there is 
also a significant risk of accidental injury of the surround-
ing visceral structures such as the ureters, left renal vein, 
inferior vena cava, duodenum, and sigmoid colon.5

CASE PRESENTATION

We present the case of a 62-year-old man, who at first pre-
sented to the emergency department of a territorial hospi-
tal, complaining of pain in the epigastric and umbilical re-
gions, accompanied by anuria and extension of the pain in 
the back. The complaints started suddenly, 48 hours before. 
After CT imaging, the patient was diagnosed with giant ab-
dominal aortic aneurysm with ureteral compression (Fig-
ure 1). He was transferred to a tertiary care hospital, the 

Vascular Surgery Clinic of the Emergency Clinical County 
Hospital of Târgu Mureș, Romania. As comorbidities, he 
had arterial hypertension stage II/III, chronic ischemic car-
diomyopathy, acidosis, hyperpotassemia, spondylosis with 
radiculopathy, acute renal failure, renal lithiasis, and eating 
difficulties. The patient went into surgery, at the beginning 
of which a small/medium amount of ascites was found in 
the abdominal cavity, without blood in the peritoneum. We 
exposed the giant pulsatile tumoral mass and prepared the 
abdominal aorta and the iliac arteries bilaterally (Figure 2). 
The left common iliac artery and the left internal iliac ar-
tery were aneurysmal and thrombosed, without pulsation. 
Systemic heparinization, 2500 Ivo in bolus was given before 
clamping the subrenal aorta and iliac arteries. A longitudi-
nal incision was performed along the aneurysm until the 
healthy aorta wall, and extended to the aortic bifurcation. 
Intraluminal thrombosis was discovered together with a 
thick aortic wall (3 cm), injury/rupture of the posterior aor-
tic wall (ca. 5 × 5 cm) above the spine, and the presence of 
retrograde blood flow from the right common iliac artery. 
A T-T proximal anastomosis at subrenal aortic level was 
performed using a 4.0 surgi-pro wire. A silver Dacron bifur-
cated vascular prosthesis (16 × 8 mm diameter) was insert-
ed (Figure 3). The branches of the prosthesis were clamped 
to the proximal anastomosis, and the body was clamped 
again. Next, we performed a bilateral aortoiliac tunneling. 
On the left side we also performed a T-T anastomosis with 
a 4.0 surgical wire, with the ligature of the proximal arterial 
branch. On the right side a T-L anastomosis was performed 
using 4.0 surgical wire. The aorta was unclamped, the he-
mostasis was managed, and the aneurysmal sac was sutured 
over the vascular prosthesis. The patient agreed to the pub-

FIGURE 1.  Abdominal aortic aneurysm with ureteral compression FIGURE 2.  Infrarenal aortic aneurysm
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lication of his data and the institution where the patient had 
been admitted, approved the publication of the case.

dISCUSSIONS

Besides pharmacological treatment, there are two com-
mon types of surgical treatment for AAA: endovascular 
(interventional placement of a stent graft) and open repair 
(vascular graft via laparotomy). Selection of the type of re-
pair is strictly individualized, depending on age, anatomy, 
and comorbidities. In a German clinical research (practice 
guideline published) in 2018, the majority of patients re-
ceived endovascular treatment (EVAR), and only those 
with a lower morbidity rate benefited from open surgery. 
As a result, the 30-day mortality rate was lower in patients 
with EVAR (1.16%), compared to those with open repair 
(3.27%). The study concluded that endovascular treatment 
offers a higher degree of safety and is more preferred for 
patients with asymptomatic AAA.6 

Open AAA repair can have several major complications 
such as myocardial infarction, pulmonary edema, cardiac 
arrhythmia, and acute renal failure. Elderly patients and 
smokers have a higher risk of major complications. In a ret-
rospective cohort study, the authors analyzed the correla-

tion between fluid balance and complications in 100 con-
secutive patients. Patients with complications had greater 
cumulative positive fluid balance after surgery, from p <0.01 
on day 0 to p <0.04 on day 3. Moreover, they had significant-
ly longer stays in the intensive care unit and in the hospital.7 

Besides complications that occur during the AAA re-
pair, there are also graft-related complications. In a study 
that included 307 patients who underwent AAA repair 
between 1957 and 1990 at the Mayo Clinic and two affili-
ated hospitals, 29 patients had graft-related complications. 
The most common complication was anastomotic pseu-
doaneurysm (3%), followed by graft thrombosis, graft in-
fection, graft-enteric erosion/fistula, colon ischemia, and 
atheroembolism.8 

Another factor that impacts recovery after an AAA repair 
is gender. According to a population-based survey in Swe-
den, patients with ruptured AAA showed significant dif-
ferences in recovery between women and men, and female 
patients presented a greater risk of death in case of a symp-
tomatic aneurysm (81.1% for women and 68.5% for men).6

CONCLUSIONS

Open surgery remains the gold standard method of treat-
ment for large aortic aneurysm, given the inability of en-
dovascular procedures to solve problems caused by com-
pression.
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FIGURE 3.  Silver Dacron bifurcated vascular prosthesis
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INTROdUCTION

Prolonged and tightly use of face masks has been identified as cause for skin 
damage during the COVID-19 pandemic, many papers describing allergic and 
contact dermatitis, urticaria, xerosis, and exacerbation of preexisting skin dis-
eases.1 Furthermore, it has been stated that there is also a pandemic of dermati-
tis caused by personal protective equipment, especially face masks.2

CASE SERIES PRESENTATION

We evaluated patients seen in outpatient conditions between March and May 
2020, during the lockdown period for the SARS-CoV-2 pandemic, focusing on 
skin damage related to the use of face masks. Our aim was to highlight the ma-
jor impact of routine usage of face masks on the skin of individuals of different 

ABSTRACT

Introduction: Prolonged and tightly use of face masks has been identified as cause for skin 

damage during the COVID-19 pandemic. Case series presentation: We evaluated patients seen 

in the outpatient clinic between March and May 2020, during the lockdown period, focusing on 

skin damage related to the use of face masks. We aimed to highlight the major impact of routine 

usage of face masks on the skin of individuals of different ages and professions. Contact derma-

titis was prevalent, but we also recorded many cases of outbreak of seborrheic dermatitis, acne, 

rosacea, perioral dermatitis, atopic dermatitis, folliculitis, as well as neurotic excoriations caused 

by anxiety, tinea, and impetigo. We also observed a delay in the diagnosis of benign and malig-

nant tumors. Conclusions: The most important step should be the assessment of dermatologic 

pathology related to the use of face masks. They say a picture is worth a thousand words. So 

take off the face mask, and look at the skin!

Keywords: face mask, COVID-19, pandemic, skin damage
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FIGURE 1. Case 1: Irritant contact dermatitis in a young nurse, with no history of skin disorders and no allergic background; patch test 

proved to be negative to standard battery and to textile series, formaldehyde, and thiuram, she has been working in an intensive care unit 

using FFP1-type masks; systemic antihistamines and emollients showed slight improvement (A, B). Case 2: Allergic contact dermatitis in a 

middle-aged woman, non-healthcare worker, who was seen in the emergency department for a bacterial impetiginized eczema of the left 

side of the face and neck; she was initially treated with systemic antibiotics (amoxicillin 2 g/day for 7 days) and potent topical steroids; she 

admitted prolonged use of a cloth homemade mask and denied any other morbidities or drug intake; she was sent to the allergy depart-

ment and tested; the results showed positivity to formaldehyde; she was advised to change the type of face mask to single-use surgical 

mask (C). Cases 3–6: Flare-up of preexisting skin diseases: seborrheic dermatitis in a 67-year-old male patient (D), pustular rosacea in 

a 56-year-old nurse (E), acne in a teenager (F), perioral dermatitis in a 23-year-old student (G) and a 34-year-old physician (H), all very 

anxious about the burst of “silent” skin disorders. Case 7: Neurotic excoriations were frequently diagnosed, especially in women, with 

self-inflicted lesions on the face when the mask was taken off and anxiety was at high levels; psychiatric examination was required to each 

case (I). Case 8: Humidity and friction were in favor of developing a fungus infection on the face, in a field laborer working in the midday 

wearing a paper face mask; direct mycological examination was positive (J); Cases 9–10: Due to lockdown and privation of medical ac-

cess many severe cases of basal cell carcinoma (BCCs) were covered by face masks in a 67-year-old woman and a 43-year-old woman; the 

lesions were certainly present prior to the pandemic but were not so aggressive locally (K, L).
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ages and professions. We found that contact dermatitis was 
prevalent, but we also recorded many cases of outbreak of 
seborrheic dermatitis, acne, rosacea, perioral dermatitis, 
atopic dermatitis, and folliculitis. Neurotic excoriations 
caused by anxiety (self-reported and certified by psychi-
atric evaluation) and delayed diagnosis of benign and ma-
lignant tumors, especially basal cell carcinoma, due to the 
lockdown, were present in high numbers.

Prolonged contact of facemasks and humidity, during 
summer days, were in favor of developing severe cases of 
tinea, especially in diabetic patients. Impetigo and simple 
pruritus sine material were also present, many patients com-
plaining of diffuse itching without skin marks (Figure 1).

The current brief report was approved by the Ethics Com-
mittee of the Institution where it was conducted, and all 
study procedures and questioning were performed accord-
ing to the Declaration of Helsinki. Informed consent for pa-
tient information and images to be published was obtained.

CONCLUSIONS

The most important step should be the assessment of der-
matologic pathology related to the use of face masks. They 
say a picture is worth a thousand words. So take off the face 
mask, and look at the skin!
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