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  Pref ace   

 Sine syndromes (SSs) represent a problem in clinical medicine, especially if the 
diagnosis is not determined by pathognomic fi ndings, e.g., identifi cation of micro-
bial pathogens, sodium-monouratic crystals, etc. SSs are topical especially in dis-
eases defi ned by diagnostic and/or classifi cation criteria, while in SSs a criterion 
with nomenclature meaning can also be missed. Early recognition of an SS variant 
of a considered diagnosis is as urgent as in its completely manifested form, because 
the prognosis and requirements for the early initiation of effi cient therapy are identi-
cal. SSs require individual approaches and implementation of the principles of per-
sonalized medicine in everyday clinical practice. A patient with an SS has the right 
to expect the same quality of health care as a patient with a standard manifestation 
of the same disease. The capability of recognizing an SS does not mean only a chal-
lenge for the attending physician, but also a feedback test of his/her expert 
knowledge. 

 The diagnosis of infl ammatory rheumatic diseases, namely the group of diffuse 
connective tissue diseases (systemic autoimmune diseases), requires the fulfi llment 
of certain diagnostic and classifi cation criteria, respectively. Widely used scoring 
systems usually have a reliability given as a percentage and thus the minority of SSs 
is indirectly taken into account among the whole group of patients. The prerequisite 
for considering SSs in these diseases at doctors’ offi ces and hospitals is primarily 
the availability of high-quality information on this topic. A diffi cult topic is always 
easier to understand if it is demonstrated in case reports. The monograph of Professor 
Rovenský et al just    uses this effect. A series of case reports describing SSs in infl am-
matory rheumatic diseases helps to recognize them at an early stage and to initiate 
early and effective therapy in patients where a schematic approach is insuffi cient. 

 The reviewed work is a practical proof of these generalizing postulates. They 
have a high expert and didactic quality and multi-disciplinary impact, even in acute 
medicine, as they require early and quick resolution. I am considering publishing 
the book as an important editor’s act    that will improve the knowledge of specialists, 
not only in the fi eld of rheumatology, but also in other subspecialties of internal 
medicine, pediatrics and laboratory medicine. 

 Hradec Králové, Czech Republic   Professor Z. Hrnčíř, MD, DSc  
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    Abstract 
   This paper deals with the problem of sine syndromes in clinical manifestations 
of dermatomyositis. It presents an overview of the literature of sine syndrome, 
which is a disease that does not fulfi ll the diagnostic criteria of dermatomyositis 
but can have a severe course. In the case report, we describe the development of 
acute interstitial pneumonia in the course of systemic polymyositis without clini-
cal signs of muscle involvement, but with positivity of anti-Jo 1 antibodies and 
elevation of myoglobin and troponin. Electromyography did not confi rm myosi-
tis or a disorder of neuromuscular transmission. The case report points to the 
need for rheumatologic and immunological examination as well as pneumologic 
examination of pulmonary interstitial involvement within sine syndrome. It also 
shows the success of corticosteroid treatment.  
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     The diagnosis of rheumatic diseases is determined according to a set of criteria 
defi ned by different groups on the basis of the disease’s clinical course and labora-
tory parameters that enable a nosographic demarcation of a given disease. However, 
some diseases of diffuse connective tissues that do not fulfi ll these diagnostic crite-
ria; therefore, it is not possible to determine the diagnosis according to international 
criteria, even though the course of the disease can be severe. 

 One such nosological entity is amyopathic dermatomyositis, which has cutane-
ous signs, but without muscle involvement. Thus, the diagnosis can be anticipated, 
but it cannot be proven according to diagnostic criteria. Sontheimer [ 1 ] published 
the history of clinical description of dermatomyositis; it is generally accepted that 
Wagner [ 2 ] in 1863 and Unverricht [ 3 ] in 1887 described the disease that was called 
Wagner-Unverricht disease. In 1931, Heinrich Göttron [ 4 ] was one of the fi rst phy-
sicians who completely described the cutaneous manifestation of dermatomyositis, 
including atrophic violet papular eruptions   , prominently on the dorsal side of MCP 
joints. However, the relationship between cutaneous and systemic manifestations of 
dermatomyositis was not described. 

 During a retrospective analysis of 40 patients with dermatomyositis diagnosed at 
the Mayo Clinic, O’Leary and Waisman [ 5 ] discovered that edema and cutaneous 
lesions were present in 14 of these patients. They characterized the disease as der-
matological involvement at the onset, followed by sub-clinical infl ammatory 
changes of muscles within several weeks or months. In 1942 Harvey Keil [ 6 ] gave 
a detailed description of a cutaneous form of dermatomyositis that was known as 
“Keil’s variant of dermatomyositis.” It was an amyopathic form of dermatomyositis 
that was characterized for many years as a cutaneous form of dermatomyositis with 
typical cutaneous changes without muscle involvement. 

 The history of amyopathic dermatomyositis continued with the observation of 
Pearson [ 7 ] in a 6-year-old girl with a fl orid form of dermatomyositis cutaneous 
signs, although there were neither clinical signs of muscle involvement nor elevated 
enzymes for 2 years. Pearson [ 7 ] also presented cases of fi ve women who had typi-
cal heliotrope rashes with erythematous plaques around the elbow joints, although 
no muscle damage was found. The disease lasted for 13 years in one patient. Six 
other patients (four men and two women) had fl orid rashes; on the other hand, 
muscle weakness and EMG changes were minimal. Such a variant could be called 
amyopathic dermatomyositis. Pearson used this term for the fi rst time. However, 
problems of sine syndrome in amyopathic dermatomyositis continued to be investi-
gated. Krain [ 8 ] described cutaneous changes in dermatomyositis without muscle 
involvement in six patients; however, polymyositis developed later on. The fi rst 
patient was a 10-year-old girl in whom cutaneous changes preceded muscle disease 
by 4 months. In the second male patient, cutaneous changes preceded muscle dis-
ease by 6 years. In female patients Nos. 3 and 4, cutaneous manifestations preceded 
muscle disease by 5 years. In male patient No. 5, cutaneous changes worsened and 
muscle weakness began to be observed after 6 years. In a patient No. 6, pulmonary 
fi brosis was also confi rmed. On the basis of his observations, Krain [ 8 ] concluded 
that failure to recognize dermatomyositis in the absence of muscle weakness – 
despite the characteristic skin eruptions – results in delayed diagnosis. The disease 
generally had a worse prognosis if it was resistant to corticosteroid treatment. 
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In 1977 Bohan et al. [ 9 ] published the paper in which they analyzed 153 patients 
with polymyositis/dermatomyositis; in this group, the authors described three 
patients who did not develop muscle weakness, although other criteria were ful-
fi lled. On the basis of other fi ndings, it is generally assumed that the interval between 
cutaneous changes and development of myositic syndrome is less than 2 years, and 
often less than 6 months. 

 During the next couple of years other authors pointed out the possibility of sine 
syndrome in dermatomyositis [ 10 – 16 ] and they suggested that the cutaneous form 
of dermatomyositis is possible without the presence of the muscular syndrome, 
while fi brosing alveolitis can occur [ 10 ], the therapeutic effect of corticosteroids 
alone does not necessarily have to appear, and only the combination with antima-
larial agents is effective [ 11 ]. In subjects younger than 25, cutaneous changes 
were observed 4 months before the onset of muscular disorder, and in nine patients 
older than 25, the interval was 8 months. Sontheimer [ 1 ] presents his personal 
experience with amyopathic dermatomyositis in six patients – fi ve adults and one 
child who unambiguously had cutaneous manifestations of dermatomyositis, but 
not muscle weakness. There were also no changes in muscle enzyme activity dur-
ing the fi rst 2 years of the disease. On the basis of clinical experience, it can be 
stated that if the above-mentioned signs persisted for 6 months or more, but not 
longer than 24, it was a preliminary form of amyopathic dermatomyositis. In case 
the signs persisted for more than 24 months, amyopathic dermatomyositis can be 
reliably confi rmed [ 1 ,  22 ]. However, it is necessary to distinguish between amyo-
pathic and hypomyotic dermatomyositis, where sub-clinical manifestation of 
myopathy are confi rmed by paraclinical examinations (EMG, muscle biopsy, 
MRI) [ 17 ] and other techniques including the immunological-disturbed micro-
vasculature of capillary beds from semi-thin slices using  ulex europaeus lectin  
[ 18 ] and proof of deposits of a C5b9 membrane-attacking complex [ 19 ]). Lam 
et al. [ 17 ] presented their own experiences with 40 patients suffering from 
 dermatomyositis, of whom ten were diagnosed with an amyopathic form of 
dermatomyositis. 

 Magnetic resonance imaging can play a role in determining the site for biopsy 
and possibly for repeating it after a certain time as well as in revealing infl amma-
tory changes if amyopathic dermatomyositis is clinically suspected. Sontheimer [ 1 ] 
stated in his paper that a PubMed database contained 49 quotations with the term 
“amyopathic” in 2001, but only two quotations used the term “dermatomyositis 
sine myositis” before 1991. The important fact is that amyopathic dermatomyo-
sitis does not have to develop only in adults, but also in children. Plamondon and 
Dent [ 20 ] showed that of 27 patients diagnosed with juvenile onset amyopathic 
dermatomyositis, ten were on systemic therapy and fi ve achieved remission. In 
other patients who were not treated, remission occurred spontaneously. Filo [ 19 ] 
defi nes amyopathic dermatomyositis in the case of cutaneous changes preceding 
myositis by various time intervals. Amyopathic dermatomyositis is thus consid-
ered to be a rare but well-defi ned form of dermatomyositis. It occurs in 2–18 % of 
patients  [ 7 ,  9 ,  21 ,  22 ]. Sontheimer [ 1 ] defi nes amyopathic dermatomyositis as con-
fi rmed if it persists for at least 2 years with the absence of muscle weakness, without 
elevated levels of muscle enzymes, and myopathy is not proved even by modern 

Sine Syndromes in Clinical Manifestation of Dermatomyositis



4

diagnostic  procedures. From the immunological point of view, it was observed that 
in a  subgroup of patients with amyopathic dermatomyositis, antipl55 and anti-Se 
 antibodies can be found. However, it is necessary to continue with these investi-
gations [ 1 ]. The author mentions in his paper the possibility of analyses of these 
 antibodies in his laboratory in case of suspicion of amyopathic dermatomyositis. 
It is also necessary to concentrate on amyopathic dermatomyositis from the aspect 
of organ manifestations, e.g., development of interstitial pulmonary involvement 
(IPI) [ 23 ]. The authors observed its occurrence in ten published cases of dermato-
myositis with cutaneous signs without muscle involvement (weakness), while IPI 
occurred in these patients by less than 6 months after the manifestation of cutane-
ous signs (the authors used the term “pre-myopathic form of dermatomyositis”). 
The diseases had a severe course because seven patients died, shortly after the 
manifestation of cutaneous signs. In a group of 16 patients fulfi lling the criteria 
for amyopathic dermatomyositis, Cao et al. [ 24 ] found IPI associated with respira-
tory problems in three of them; this means that amyopathic dermatomyositis can 
have fatal complications due to the above-mentioned IPI. From the clinical point of 
view, patients had a non-productive cough associated with chest X-ray fi ndings and 
bilateral rales in the basal parts    of their lungs. One patient had progressive dyspnea 
and severe hypoxemia that was resistant to treatment and he died 3 weeks after the 
manifestation of respiratory symptoms. Pulmonary function tests showed reduced 
diffuse lung capacity in six patients. 

 Except for the development of respiratory insuffi ciency on the basis of IPI in the 
course of amyopathic dermatomyositis, cancer can also occur within paraneoplastic 
syndrome. Cao et al. [ 24 ] observed the occurrence of pancreatic carcinoma, meta-
static adenocarcinoma and nasopharyngeal carcinoma. Another possibility is the 
development of, for example, a chronic cutaneous form of lupus erythematosus. 
From the immunological point of view, fi ve of 16 patients with amyopathic derma-
tomyositis had a granular pattern of ANA; none of them had positive Ro/SS-A, La/
SS-B or U1 RNP antibodies for 2 years after the manifestation of cutaneous changes. 
One patient had positive anti-ds-DNA antibodies. In a patient with chronic cutane-
ous lupus erythematosus, anti-Ro/SS-A and antiLa/SS-B occurred, but 2 years after 
the manifestation of cutaneous changes. From the therapeutic point of view, it is 
initially recommended to administer prednisone (15–40 mg/day). The corticoste-
roid dose can be reduced in combination with methotrexate or antimalarial drugs. In 
four patients treated for amyopathic dermatomyositis, malignancy occurred that 
was resolved by chemotherapy and radiotherapy. Three patients in whom interstitial 
pulmonary fi brosis (IPF) developed were treated by methylprednisolone (80–
120 mg/day) combined with methotrexate. In two patients, cutaneous as well as 
respiratory problems improved. In one patient, interstitial pulmonary fi brosis had a 
fatal course despite the treatment. Another possibility is the development of the 
classic form of dermatomyositis as it was seen in one patient [ 24 ]. Pulmonary 
involvement occurs in PM/DM relatively frequently (5–30 %), usually within the 
so-called “anti-synthetase syndrome.” 

 The most common type of pulmonary involvement is non-specifi c interstitial 
pneumonia, sometimes organizing pneumonia; acute forms can be associated 
with acute interstitial pneumonia with respiratory distress syndrome and 
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 histopathological fi ndings of diffuse alveolar damage. A clinical course of  interstitial 
pulmonary fi brosis can be modifi ed by muscle involvement of respiratory and lar-
ynx muscles (recurrent aspirations). IPI in PM/DM can have an acute, subacute or 
chronic course of interstitium involvement. Acute and subacute courses are defi ned 
according to the duration of symptoms, i.e., progressive dyspnea, for less than 3 
months. In an acute course, most of the patients are admitted to hospital due to 
dyspnea; on the other hand, IPI within PM/DM can be asymptomatic. Skin and 
muscle involvement is usually present; sometimes we can see the amyopathic form 
of PM/DM; and sometimes even skin involvement can be absent [ 25 – 28 ]. In 90 % 
of the patients, a chest X-ray does not show any pathologic fi ndings; reticular and 
reticulonodular changes rarely occur, especially in lower lung fi elds. With dia-
phragm involvement, its position is usually elevated and plate atelectases appear in 
basal parts of the lungs. An HRCT chest scan shows ground glass opacities, reticu-
lar structures and peribronchial condensations. Bronchoalveolar lavage fl uid con-
tains a higher overall number of cells, and there is a higher percentage of lymphocytes 
in the differential count, especially in acute and subacute forms. Therapy consists of 
corticosteroid administration at 0.75–1 mg/kg/day; in acute forms we administer 
pulse therapy – Solu-Medrol 1,000 mg daily at the beginning of the therapy, usually 
adding immunosuppressive drugs: cyclophosphamide – pulse regimen with a 500–
700 mg monthly dose. Alternatively we can use azathioprine 1–2 mg/kg/day, or 
cyclosporine 2–3 mg/kg/day. In the case of acute fulminant courses, we can try an 
intravenous administration of immunoglobulins. Acute IPI in PM/DM can also run 
a fulminant course and despite the treatment, even half of these patients die due to 
respiratory failure within 1–2 months (the 5-year survival rate is 35 %). Chronic IPI 
has an unambiguously better prognosis; the 5-year survival rate is 100 %. With 
regard to the severity of acute and subacute forms of pulmonary involvement in PM/
DM, we have to perform the active screening of IPI. In our case report we demon-
strate the occurrence of amyopathic and adermopathic PM/DM with pulmonary 
involvement as the only clinical manifestation of the disease. 

    Case Report 

 We present the case of a patient who was admitted to the Department of Respiratory 
Medicine, Thomayer University Hospital with Polyclinic, First Faculty of Medicine, 
Charles University, Prague, Czech Republic. She was transferred from the 
Department of Internal Medicine of a district hospital with a suspected interstitial 
pulmonary process, to complete the examinations. 

 A family history of the patient did not suggest pulmonary or autoimmune dis-
eases. This 69-year-old patient had worked as a shop assistant and was currently 
retired. She used to breed hens, although at the time she did not have any animals. 
Three years ago there was mold in the house where she lives, although now the 
house is free of mold. She denies any allergy to drugs, foods or any inhalation 
 allergens. From the age of 25 she smoked a maximum of ten cigarettes daily, and 
has not smoked for 25 years. She does not drink alcohol. Gynecologic history: 
repeated curettages due to polyps, and has never been pregnant. For the last 14 years 
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she has been treated for glaucoma and 13 years for hypertension. She has been 
 suffering from chronic venous insuffi ciency for 10 years. Two years ago she had an 
injury with shoulder luxation. She suffers from cholecystolithiasis, and an 
 accidentally found cortical cyst of the right kidney, as well as hyperuricemia. She 
regularly takes the following drugs: Micardis 80 mg 1-0-0, Furon 40 mg 2-0-0, 
Verospiron 25 mg 1-0-1, Citalec 20 mg 1-0-0 and Lusopress 20 mg 0-0-1. 

 From April 2010 the patient noticed a non-productive cough and dyspnea on 
exertion that preceded dyspnea at rest. Rare chest pain was accentuated; she did not 
tolerate a horizontal position and her legs began to swell. She visited a pneumolo-
gist and with regard to radiographic fi ndings was examined because of a suspected 
intrathoracic sarcoidosis. Due to her worsening condition she had to be hospitalized 
at the Department of Internal Medicine in Benešov on July 24, 2010. She was 
admitted with the diagnosis of accelerated hypertension and signs of right-sided 
decompensated heart failure. 

 Echocardiography was performed with the fi nding of pericardial effusion, a 
dilated left ventricle and signs of pulmonary hypertension. A CT angiography did 
not confi rm a pulmonary embolism; a CT scan showed signs of decompensated 
heart failure and pulmonary edema, but areas of ground glass opacities did not 
exclude interstitial pulmonary process (Figs.  1  and  2 ). On the basis of pneumologic 
consultation, the patient was admitted to our clinic with this suspicion.

    At the time of admission, the patient was afebrile and she did not complain of 
myalgia or arthralgia. A dry cough, fatigue and dyspnea at rest dominated her 

  Fig. 1    Chest X-ray showing reticular markings and ground glass opacities in acute interstitial 
pneumonia       
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complaints. She lost about 15 kg since April 2010. A physical examination showed 
obesity and manifest dyspnea at rest; cyanosis and icterus were not present. Rales 
below both scapulae were present on auscultation, heart rhythm was regular and 
blood pressure values were normal. Skin was without effl orescence; lower 
 extremities were free of edema. Laboratory results: serum minerals in reference 
range, initially mildly elevated creatinine and transaminases successively returned 
to normal, CRP was 23.6 mg/L, NT pro-BNP was 175.6 ng/L. It was interesting that 
myoglobin was elevated to 71.3 μg/L and troponin was elevated to 0.1 mg/L. 
Urinalysis showed blood 1+; proteins were negative. a blood count temporarily 
showed slight leukocytosis (13.7 × 10 9 /L) with relative lymphopenia (7.3 %), RBC 
count was in the reference range. 

 An immunological examination was performed, including autoantibodies with 
isolated positivity of anti-Jo-1 antibodies, and a cytometric examination showed 
only a clinically insignifi cant decrease of T-lymphocyte count, CD4 as well as CD8 
positive and NK cells. Specifi c IgGs were examined with regard to the mentioned 
exposure to mold at home; examined IgG antibodies against molds were not signifi -
cantly increased. Abdominal ultrasonography revealed hepatic steatosis, multiple 
cholecystolithiasis and small cysts on the left kidney. A chest X-ray showed diffuse 
reticular markings with rare nodules. The above-mentioned CT scan was assessed 
as acute alveolar injury. 

 A pulmonary function test dated August 5, 2010, confi rmed moderately decreased 
vital capacity and severely decreased diffuse lung capacity (FVC 55 % of predicted 
value, FEV1 54 % of predicted value, FEV1/FVC 108 %, VC 1.42 (55 %), TLco 
14 %, Kco 44 %, RV 91 %, TLC 52 %). Blood gases confi rmed severe hypoxemia 
at rest (pH 7.453, pCO 2  5.04 kPa, pO 2  7.12 kPa, O 2  saturation 89.2 %). A cardio-
logic examination at the Institute of Clinical and Experimental Medicine (IKEM), 
with repeated echocardiography, did not demonstrate a cardiac origin of the patient’s 
problems. Despite it, the patient underwent coronarography on August 6, 2010, with 

  Fig. 2    Chest HRCT scan 
with the fi nding of acute 
interstitial pneumonia before 
initiation of the treatment       
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regard to the elevated troponin and myoglobin levels, with normal fi ndings on 
 coronary arteries. Bronchoalveolar lavage was not performed with respect to the 
severe hypoxemia at rest. 

 On the basis of the above-mentioned examinations, we fi nally diagnosed 
acute interstitial pneumonia in PM/DM without clinically apparent involvement of 
muscles and skin. We namely relied on HRCT fi nding of acute interstitial pneumonia 
and pulmonary function tests, the positivity of anti-Jo antibodies and elevated myo-
globin and troponin levels in normal cardiologic fi ndings. Therefore we initiated cor-
ticosteroid therapy – 160 mg of intravenous Solu-Medrol daily. After the initiation of 
treatment, the patient’s condition promptly improved; therefore we began to decrease 
doses of corticosteroids successively from day 3. A check-up spirometry, dated 
August 16, 2010, showed a signifi cant improvement of functional parameters (FVC 
80 %, FEV1 59 %, FEV1/FVC 81 %, VC 2.06 (80 %), TLco 37 %, Kco 63 %, RV 
84 %, TLC 68 %). A check of blood gases confi rmed normal respiration (pH 7.395, 
pCO 2  5.02 kPa, pO 2  9.38 kPa, O 2  saturation 93.7 %), and a chest X-ray (Aug. 16, 
2010) showed an apparent regression of reticulonodular markings as well as a smaller 
heart silhouette, probably due to regression of previously observed pericardial effu-
sion. We defi nitively concluded the diagnosis as pulmonary involvement of the acute 
interstitial pneumonia type in the course of systemic polymyositis without clinical 
symptoms of muscle involvement with positivity of anti-Jo antibodies and elevation 
of myoglobin and troponin levels. 

 The patient was discharged to out-patient care with a reduced dosage of 
 corticosteroids (prednisone 20 mg). A follow-up chest X-ray and HRCT scan 

  Fig. 3    Chest X-ray with basically complete regression of AIP changes       
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showed basically normal fi ndings in October 2010 (Figs.  3  and  4 ). An EMG exami-
nation did not confi rm myositis or a neuromuscular transmission disorder. This case 
emphasizes the necessity to perform immunological and probably  rheumatological 
examinations in IPI without clinically apparent connective tissue systemic disease. 
These can be unapparent forms of systemic diseases that may require modifi ed 
treatment and follow-up of the patients.

        Conclusion 
 Sine syndromes represent rheumatologic diseases that do not fi t diagnostic 
 criteria. In our case it was the development of polymyositis without muscle 
involvement associated with interstitial lung disease and positivity of anti-Jo 
antibodies. Early diagnostics and urgent treatment can suppress the symptoms of 
interstitial lung disease activity within amyopathic and adermopathic PM/DM.     
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    Abstract 
 Systemic lupus erythematosus (SLE) is a chronic infl ammatory disease 
 characterized by varied clinical fi ndings and positivity of autoantibodies. In some 
patients, the autoantibodies typical for SLE are present, but the clinical symp-
toms of the disease are absent. Conversely, other patients may have the typical 
clinical symptoms of SLE, but antinuclear antibodies are absent. Only regular 
follow-up of individual clinical and immunological signs of the disease enables 
an early determination of the diagnosis and subsequent initiation of therapy.  
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     Systemic lupus erythematosus (SLE) is a chronic infl ammatory disease  characterized 
by varied clinical fi ndings and positivity of autoantibodies. Disease diagnostics 
require the presence of at least 4 of 11 diagnostic criteria [ 1 ]. Despite this, so-called 
sine syndromes, either clinical or laboratory, can also occur in this disease. 

    Clinical Sine Syndromes in SLE 

 In this case, the positivity of antinuclear antibodies (ANA) or anti-dsDNA antibod-
ies is confi rmed by laboratory tests, but clinical symptoms of SLE do not have to be 
completely manifested to fulfi ll diagnostic criteria for SLE. In such cases, it is 
important to decide whether to just observe the patient long-term or to initiate 
immunosuppressive therapy immediately. As an example, we present the case of a 
20-year-old female patient who initially had only minimal pathologic results of uri-
nalysis with elevated activity of urinary enzymes and the presence of ANA antibod-
ies in serum. Other clinical symptoms suggesting SLE were not present. We 
performed a renal biopsy and the histological examination confi rmed the presence 
of an immune complex deposition in glomeruli. The condition was assessed as SLE 
and immunosuppressive therapy was initiated, resulting in normal urinalysis fi nd-
ings. During the long-term follow-up of the patient, there were no other clinical 
signs of SLE and the glomerulonephritis did not recur. Only a low positivity of 
ANA antibodies persisted in laboratory fi ndings [ 2 ]. 

 Another example is of a male patient with a 5-year history of recurrent confi rmed 
erythrocyturia and proteinuria. At age 22, he was admitted to the Clinic of Internal 
Medicine due to the development of nephrotic syndrome with non-selective protein-
uria and hematuria. Other clinical symptoms suggesting SLE were not present. 
A histological examination revealed lupus glomerulonephritis type IV with active 
lesions. An autoantibody examination showed only isolated positivity of antinuclear 
antibodies. On the basis of these fi ndings, the condition was assessed as SLE with 
nephritis. Pulse therapy with methylprednisolone and cyclophosphamide was initi-
ated, switching to azathioprine later on. The above-mentioned therapy led to remis-
sion of the underlying disease. The patient has been followed for 6 years without 
reactivation of glomerulonephritis or other clinical or immunological signs of SLE.  

    Laboratory Sine Syndromes in SLE 

 The other group of sine syndromes is represented by patients with typical clinical 
symptoms of SLE who repeatedly had negative ANA antibodies. It is seen that 
about 5 % of the patients with diagnosed SLE have negative ANA antibodies, while 
they fulfi ll diagnostic criteria for SLE. ANA-negative SLE has more frequent skin 
manifestations, photosensitivity, a higher prevalence of anti-Ro antibodies and anti-
cytoplasmatic antibodies, and a low occurrence of organ complications such as CNS 
or renal involvement. The results of the largest published study of patients with 
ANA-negative SLE [ 3 ] confi rmed a more frequent occurrence of skin manifestations 
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and relatively lower occurrence of arthritis, serositis, hematologic abnormalities 
and renal involvement. Kaur [ 4 ] described the case of a 13-year-old female patient 
with a 4-month history of facial erythema and burning skin that was more pro-
nounced after exposure to sunlight, as well as arthralgia, oral ulcerations, hair loss 
and Raynaud’s phenomenon. A skin biopsy was performed, and on the basis of his-
tological examination, the skin affection was verifi ed as lupus. Laboratory param-
eters showed positivity for the rheumatoid factor and anti-Ro antibodies. ANA and 
anti-dsDNA antibodies were negative. The occurrence of organ complications in 
“seronegative” SLE is considered to be less frequent. 

 Xie [ 5 ] described the case of a 30-year-old pregnant patient who developed facial 
erythema, arthralgia, edema of the lower extremities, positive urinalysis, fever and 
alopecia in the second month of pregnancy. Seizures became manifested with time. 
Examined autoantibodies (ANA, anti-dsDNA, anti-Sm, anti-La, rheumatoid factor, 
aCL, LA and anti-CCP) were negative. Complement components 3 and 4 were 
slightly lower, proteinuria 2.12 g/24 h was present, Coombs test was positive, small 
pericardial and pleural effusion was present. A brain MRI scan showed hyperin-
tense focuses of white matter. The condition was assessed as SLE with arthritis, 
facial erythema, serositis, proteinuria, encephalopathy, lymphopenia and hemolytic 
anemia. The patient was treated by methylprednisolone and cyclophosphamide. 
Similarly, a 25-year-old male patient [ 6 ] with lupus exanthema, fl u-like syndrome, 
myalgia, muscle weakness, cephalea, vision disturbance, retinal changes and oral 
ulcerations had histologically verifi ed mild mesangial glomerulonephritis (WHO 
IIA). Subsequently examined ANA, anti-dsDNA, ENA antibodies and rheumatoid 
factor were negative. A favorable effect of corticosteroid and immunosuppressive 
therapy was observed in this patient as well. 

 Sugisaki [ 7 ] published the case of a 28-year-old female patient with fever, facial 
erythema, neck lymphadenopathy, polyarthritis, progressive proteinuria, mild leu-
kopenia, hypocomplementemia, borderline positivity of anti-dsDNA antibodies, 
LA positivity and high positivity of anti-P antibodies. ANA antibodies examined by 
immunofl uorescense on Hep2 cells were repeatedly negative. 

 In another publication, the case of a 28-year-old patient who developed hyper-
tension, edema of the lower extremities and X-ray signs of pulmonary congestion 
shortly after the fourth delivery, was described. Laboratory parameters showed ane-
mia, elevated BUN and creatinine, leukocyturia, erythrocyturia and proteinuria of 
3,000 mg/dL with successive progression to 12 g/24 h. Examined autoantibodies 
(ANA, dsDNA, ANCA) were negative. A renal biopsy was performed with the his-
tological confi rmation of diffuse proliferative glomerulonephritis. Subsequently 
administered parenteral pulse therapy with methylprednisolone and cyclophospha-
mide that was switched to oral prednisone led to an improvement in her condition. 
In the further course of the disease, proteinuria decreased and positivity of ANA 
antibodies appeared [ 8 ]. It can be assumed that the negativity of ANA antibodies 
was caused by low levels of serum immunoglobulins due to massive proteinuria. 

 Renal biopsy is important from the diagnostic point of view, especially in 
those cases where other clinical, biochemical and serologic signs suggesting SLE 
are absent. In a 16-year-old patient [ 9 ] with facial paralysis, rash, alopecia, oral 
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ulcerations, proteinuria of 744 mg/24 h and histologically verifi ed mesangial 
 glomerulonephritis and unspecifi ed leukocytoclastic vasculitis, ANA antibod-
ies were also repeatedly negative. The positivity of anti-Ro antibodies and hypo-
complementemia was present. Later on, arthritis, psychosis, pleuritis/pericarditis, 
 lymphopenia and positivity of ANA and anti-dsDNA antibodies developed. 

 Caltic [ 10 ] published the case of a 13-year-old male patient who was admitted to 
the hospital due to abdominal pain, vomiting and hematemesis. On admission, pre-
tibial edema of the lower extremities with arthritis and petechiae around the ankles, 
renal involvement with elevated creatinine levels, hypoalbuminemia, hypocomple-
mentemia, proteinuria, hematuria, and serositis (pleural effusion, ascites) were 
found. Tests for ANA, anti-dsDNA, ANCA and ACLA antibodies were negative. 
A renal biopsy confi rmed diffuse proliferative lupus nephritis. According to clinical 
presentation, the diagnosis of SLE was made (arthritis, serositis, cutaneous vasculi-
tis, anemia with a positive Coombs test and hypocomplementemia). In spite of the 
absence of autoantibodies, pulse therapy with methylprednisolone was initiated 
with a subsequent switch to p.o. prednisone. After temporary improvement, the 
patient was rehospitalized due to progressive ascites and pleural effusion. A renal 
biopsy was performed, with lupus nephritis type IV being found. The patient 
received methylprednisolone pulse therapy i.v. once a month for 6 months and oral 
cyclophosphamide that was replaced with azathioprin at a later period. A test for 
autoantibodies was negative. 

 Cobenas [ 11 ] published the case of a 5-month-old girl admitted to the hospital 
due to weakness, pallor, purpura, thrombocytopenia and anemia with the diagnosis 
of idiopathic thrombocytopenic purpura; treatment with prednisone was very effec-
tive. After stopping the treatment, the disease recurred with a gradual development 
of hepatosplenomegaly and positivity of the Coombs test. For this, she received 
methylprednisolone pulses without permanent medication. At the age of 22 months, 
hypocomplementemia appeared, proteinuria of 300 mg/dL occurred 1 month later, 
and the nephrotic syndrome with quantitative proteinuria of 4.95 g/L was present at 
age 26 months. A renal biopsy confi rmed membranous glomerulonephritis. ANA, 
as well as anti-dsDNA antibodies, were repeatedly negative. The condition was 
diagnosed as ANA-negative SLE with nephritis, hemolytic anemia and thrombocy-
topenia. The treatment consisted of methylprednisolone and cyclophosphamide 
pulses with a subsequent switch to azathioprin. 

 Sharman [ 12 ] prefers the term “C1q nephropathy” instead of “seronegative lupus 
nephritis.” In a group of nine patients with a typical histological presentation of 
lupus nephritis and negative serology, none of them developed other clinical or 
 serological signs of SLE during a 6-year follow-up.  

    Causes of Negative Results of Laboratory Examinations 

 Several causes of “seronegative” SLE are presumed. The most frequently used 
method for the examination of ANA antibodies is the indirect immunofl uorescense 
test. Correct serum dilution is important in this examination [ 13 ]. Substrates for 
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ANA detection also differ from the point of sensitivity. A group of 76 patients with 
SLE who had negative ANA antibodies examined on rat liver cells had the serum 
examined by the ELISA test. In all, the originally ANA-negative sera ELISA test 
revealed elevated levels of anti-Ro/SSA antibodies and nearly half of the patients 
also had the positivity of anti-La/SSB antibodies. The ELISA test is 10–100 times 
more sensitive than indirect immunofl uorescense. The positivity of anti-Ro/SSA 
antibodies in gel diffusion is about 68 % and it increases to 92–100 % in the ELISA 
test [ 14 ]. Immunological tests for the detection of anti-dsDNA antibodies differ 
from the point of specifi city and sensitivity. Currently the most frequently used tests 
are the indirect immunofl uorescense test using the  Crithidia luciliae  antigen and the 
ELISA test with purifi ed dsDNA [ 15 ]. Another possible cause is the presence of 
anti-ribosomal P antibodies (anti-P) that are not detectable by common tests. ANA 
can also be part of the immune complexes and thus they are not detected in serum. 
Massive proteinuria can also be the cause of the absence of ANA antibodies due to 
their excretion in urine [ 5 ]. Approximately 10 % of originally ANA-negative cases 
of SLE become ANA-positive in about 4 years [ 16 ].  

    Conclusion 

 SLE diagnostics resemble puzzles. A gradual and thorough connection of 
 individual pieces of the puzzle (clinical and laboratory signs that gradually 
appear) is always necessary, while the presence of nephropathy can be one of 
the important factors for the diagnosis of seronegative SLE. Therefore it is an 
important task for general practitioners to monitor a patient with this systemic 
disease, especially during long- term remission when he/she does not regularly 
visit a rheumatologist. General practitioners should also perform urinalysis in 
diagnostically undifferentiated conditions, which can contribute to the earlier 
detection of patients with lupus nephritis who do not have a typical clinical 
presentation of SLE.     
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    Abstract 
   Antiphospholipid syndrome (APS) is an autoimmune disease consisting 
of  clinical symptoms such as arterial and venous thromboses, recurrent sponta-
neous abortions, and the occasional occurrence of thrombocytopenia. 

 Antiphospholipid antibodies are present in APS, accompanying the clinical 
presentation of this disease. We also present the analysis of catastrophic antiphos-
pholipid syndrome (CAPS; also called Asherson’s syndrome), which is charac-
terized by acute and multiorgan involvement as a consequence of arterial and 
venous thromboses. The presence of antiphospholipid antibodies helps the noso-
graphic demarcation of this serious syndrome. As in rheumatoid arthritis and 
systemic lupus erythematosus, seronegativity also occurs in APS and CAPS. The 
cause of seronegativity is explained in this chapter. The disease can have a severe 
course in seronegative APS and CAPS, as discussed here.  

     Antiphospholipid syndrome (APS) consists of the following clinical signs: arterial 
and venous thromboses, recurrent abortions, and the occasional occurrence of 
thrombocytopenia. In addition to these signs, cephalea, migraine, memory loss, an 
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atypical form of multiple sclerosis, livedo reticularis, and the involvement of heart 
valves can occur. (In APS, antiphospholipid antibodies (aPL) are usually present, 
especially in the IgG class that is associated with the clinical symptoms linked to a 
thrombosis risk [ 1 ].). However, in clinical practice, various discrepancies between 
the presence of antiphospholipid antibodies and the clinical presentation of the dis-
ease in primary as well as in secondary APS occur [ 2 – 4 ,  5 ,  6 ,  7 ]. The number of 
patients suffering from APS who do not have APS antibodies in serum has recently 
increased. This is the so-called seronegative APS [ 7 ]. Hughes and Khamasta [ 8 ] 
presented cases of seronegative APS. These patients suffered from migraine, stroke, 
several spontaneous abortions, thrombocytopenia, and livedo reticularis while the 
tests confi rming APS were negative for a long time. 

 What is seronegative APS and what is its cause? There are three possibilities:
    1.    The diagnosis can be wrong and the patient suffers from a different 

coagulopathy.   
   2.    It can be a laboratory problem when conventional tests simply fail because the 

antibodies are targeted against various phospholipids or protein cofactors.   
   3.    Another possibility is that a previously positive test simply changes to a negative 

one. The disappearance of aCL antibodies can be the result of consumption in 
the course of acute thrombosis, more likely developing gradually over an 
extended time period [ 5 ].     
  Therefore, a different coagulopathy can be present from the clinical syndromes, 

e.g., that aCL antibodies are still negative in Sneddon’s syndrome, which is associ-
ated with stroke and livedo reticularis. It is generally known that routine screening 
tests frequently do not reveal positive results. The antibodies can be targeted against 
other phospholipids, such as phosphatidylethanolamine, or against the components 
of protein C pathway or anexin V. The discovery of the beta 2 -glycoprotein I 
(beta 2 GPI) cofactor brings hope that APS screening can be more accurate and that 
anti-beta 2 -GPI testing can increase the number of APS cases that were considered 
to be negative using older testing methods. However, the number of extra seronega-
tive cases was small. The experience of the authors of the paper [ 8 ] demonstrates 
that positivity of beta 2 GPI antibodies is present in aCL-negative patients. The test-
ing of IgA aCL antibodies did not clearly help increase the number of positive 
cases. It is possible that previously positive titers of IgA aCL antibodies become 
negative during an acute thrombotic episode. There are some cases of, for example, 
pulmonary hypertension, where a history of migraine or recurrent spontaneous 
abortions can have positive aCL tests in older clinical records. 

 Just as in seronegative RA or SLE, the problem of seronegative forms can also 
occur in APS. Sanmarco [ 9 ] defi ned seronegative APS as a typical APS with com-
plete clinical manifestation, but with negative serology. One of the possible expla-
nations is that there can also be APS with complete clinical activity and 
antiphospholipid antibodies as well as with the presence of clinical activity, but 
without the APS-antiphospholipid antibodies. The term “seronegative APS” was 
fi rst used by McCarty [ 10 ] in 2000 and later on by Hughes and Khamashta [ 8 ]. 
Sanmarco [ 9 ] states that antibodies against phosphatidylethanolamine (APE) can be 
responsible for the main clinical manifestations of APS. APE can be an independent 
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factor; antibodies are detected only in about 60 % of APS-positive sera in recurrent 
abortions or thromboses. Therefore it is necessary not to neglect the  detection of 
APE antibodies in seronegative APS [ 9 ]. 

 Bertolaccini and Khamashta [ 11 ] published the options of seronegative APS 
when the disease fulfi lls APS criteria but there is an absence of beta 2 GPI IgG as well 
as IgM isotypes. Simultaneously, there is an absence of LA that is recommended by 
the International Society for Thrombosis and Hemostasis of the working subgroup 
for detection of lupus anticoagulants – phospholipid-dependent antibodies [ 2 ]. This 
is a small group of patients with classical manifestation of APS, where aCL- 
antibodies as well as LA are permanently absent. This situation leads to the origin 
of the concept of seronegative APS. Before the defi nitive determination of the diag-
nosis of seronegative APS, it is necessary to continually confi rm the absence of the 
above-mentioned antibodies [ 11 ]. Stojanovich et al. [ 12 ] highlighted the occurrence 
of seronegative catastrophic syndrome (CAPS) that is most frequently caused by 
consumption of aCL-antibodies in acute thrombotic conditions. This belief was also 
confi rmed by previous papers [ 1 ,  4 ,  12 ,  13 ,  14 ]. 

 Our authors highlighted the occurrence of seronegative CAPS presenting with 
thrombotic microangiopathy that was clinically manifested as severe limb necrosis 
[ 10 ]. CAPS developed after an episode of gastroenteritis; the clinical presentation 
included kidney and liver damage, and hematologic fi ndings suggested the develop-
ment of microangiopathic hemolytic anemia. Antiphospholipid antibodies were 
absent in laboratory fi ndings. Despite comprehensive therapy (plasma exchange, 
anticoagulant therapy [heparin], parenteral corticosteroid administration, hyper-
baric therapy) the patient died from a cerebral hemorrhage. 

 From the point of seronegativity of aCL antibodies, the authors assume that the 
decrease or even absence of aCL develops during the formation of thrombi and this 
can be the cause of aCL negativity in CAPS. Hughes and Khamashta [ 8 ] also 
pointed out this option. 

 Hrnčiar et al. [ 15 ] published the review that documented the lethal case of CAPS 
in a 51-year-old patient who had CAPS with multiorgan thrombotic-ischemic 
microvascular damage and with the subsequent failure that resulted in the patient’s 
death. aCL that were negative, probably due to their consumption during the termi-
nal autoimmune storm, were detected in the patient when he was close to death. On 
the other hand, Sedlák et al. [ 16 ] published the case of severe hemolytic-uremic 
syndrome associated with antiphospholipid antibodies. This clinical and laboratory 
fi nding appeared after intestinal infection. It is interesting that large vascular occlu-
sions were not present. The authors believe that it was a variant of APS, the so- 
called “MAPS.” 

 Miret et al. [ 17 ] documented two cases of APS: One was associated with SLE, 
while APS seronegativity was present; aCL levels were negative during thrombotic 
events, while aCL antibodies were repeatedly detectable 2–7 months later. 
Rodriguez-Garcia et al. [ 7 ] recently pointed out insignifi cant differences in the fre-
quency of thrombotic events and gynecologic morbidity in seronegative APS vs. 
seropositive APS. On the other hand, the incidence of seronegative APS in SLE was 
lower than seropositive APS in SLE. 
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    Discussion 

 Patients with typical manifestation of APS in some cases can have seronegativity 
for aCL and LA, either separately or both. In 1994 Joseph and Scopelitis [ 18 ] pro-
posed the term “seronegative APS” and they also described the case of a patient 
with clinical manifestation of APS with negative aCL. On the other hand, the patient 
had decreased activity of the fi brinolytic system with elevated I-PAI levels. Before 
the patient is classifi ed as seronegative, several factors have to be taken into account:
    1.    There is no absolute coincidence between aCL and LA and in 20–30 % of the 

patients; one of these parameters does not have to be present.   
   2.    Especially in those situations when there is a low activity of LA, it does not have 

to be detected in a platelet-free plasma sample. A small number of IgG aCL- 
negative patients can be positive in other isotypes (IgM and/or IgA) [ 19 ].   

   3.    Some patients with seronegativity can occasionally have antibodies against other 
phospholipids, such as phosphatidylserine, phosphatidylethanolamine, phospha-
tide acid, and phosphatidylinositol that are not included in common laboratory 
tests.   

   4.    New results point out the specifi city of antiPL for protein-phospholipid com-
plexes rather than for phospholipids alone, and some studies [ 20 ] also show that 
antiCL can recognize the proteins even in the absence of phospholipids. This 
suggests that some proteins can be the target for aCL, especially those that have 
a negatively charged surface that allows potential re-confi guration of the protein 
and appearance of new epitopes.   

   5.    A decrease of aCL levels was observed in nephrotic syndrome that contributes to 
an aCL IgG-level decrease due to loss by urine. Reduced synthesis as well as 
increased catabolism can also be causes of an aCL IgG- level decrease.   

   6.    A titer of aCL can be considerably reduced in the course of corticosteroid treat-
ment; the correlation between prednisone treatment and their presence was not 
fi nally documented [ 21 ].   

   7.    Another reason for the absence of aCL or their rapid decrease during thrombotic 
attacks can be their consumption [ 13 ]. Therefore it is necessary from a clinical 
point of view to continually measure aCL levels after a thrombotic event, prob-
ably at 6- to 7-month intervals.    

   8.    It is necessary to take into account factors mentioned in issues 1–7 in order to 
reliably diagnose seronegative APS [ 22 ].    
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    Abstract 
   The diagnosis of systemic sclerosis without scleroderma requires a careful 
 medical history analysis and search for organ manifestations. Particularly in 
undifferentiated connective tissue diseases, severe organ changes can occur 
(heart, lungs, kidneys), but skin involvement does not have to be present or 
occurs later. The analysis of anti-RNA polymerase III antibodies can help 
 demarcate this rare subgroup of systemic sclerosis.  

     Systemic sclerosis (SSc) is a rare, chronic, autoimmune disease of unknown 
 etiology. It is characterized by diffuse fi brosis, degenerative changes and vascular 
abnormalities that affect skin, joints and internal organs (especially the esophagus, 
gastrointestinal tract, lungs, heart and kidneys). In 1954 Abrams et al. [ 1 ], and in 
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1962 Rodnan and Fennel [ 2 ], published the fi rst cases of systemic sclerosis without 
the presence of scleroderma (ssSSc – systemic sclerosis sine scleroderma). They 
described four patients: a 51-year-old male and three females, aged 59, 69 and 70, 
who died of systemic sclerosis with the absence of cutaneous changes. Later on, 
other cases were described [ 3 – 6 ]. 

    Information on ssSSc from Clinical Practice 

 Molina et al. [ 7 ] described the case of a patient with systemic sclerosis without 
scleroderma with renal crisis; organ failure was not associated with skin involve-
ment. Symmetrical polyarthritis occurred 6 months later, followed by rapidly pro-
gressing renal failure without cutaneous changes. The diagnosis of renal 
sclerodermic crisis was confi rmed histologically. Systemic sclerosis sine sclero-
derma was suspected and confi rmed histologically, with the occurrence of typical 
cutaneous changes at a later period. Despite aggressive antihypertensive therapy 
that included ACE inhibitors and hemodialysis, her disease progressed to end-
stage renal failure and the patient died. PNAP III antibodies were positive. This 
case showed scleroderma presentation with polyarthritis similar to rheumatoid 
arthritis (RA) in 50-year-old woman who subsequently developed renal crisis with 
malignant hypertension, heart failure and rapid renal failure. A review of the litera-
ture suggests that renal crisis in scleroderma can occur in patients without cutane-
ous changes [ 2 – 5 ,  8 ]. It is generally known that before ACE inhibitor use, renal 
crisis could progress to end-stage renal failure, and together with pulmonary and 
cardiac involvement, it was the most common cause of death in patients with 
scleroderma [ 9 – 11 ]. 

 Phan et al. [ 12 ] described the signifi cance of PNAP III antibodies in the diagno-
sis of scleroderma in two patients with renal crisis without other clinical symptoms. 
Both suffered from accelerated hypertension, rapidly progressing renal failure, 
microangiopathic hemolytic anemia and thrombocytopenia. One of the patients 
developed fi nger infarctions at the onset of the disease. However, there was no 
apparent skin thickening. Capillaroscopy of the nail bed was normal in one of the 
patients; the other had an incipient blood fl ow disorder in the capillaries of the nail 
bed. A renal biopsy showed thrombotic microangiopathy in both cases as well as 
positivity of PNAP III antibodies. Lomeo et al. [ 6 ] presented the case of patients 
with systemic sclerosis sine scleroderma who had interstitial pulmonary fi brosis as 
the fi rst manifestation of the disease. 

 The diagnosis of systemic sclerosis without skin involvement can be very diffi -
cult. Okano et al. [ 13 ] confi rmed positivity of PNAP III antibodies in 57 of 252 
patients (22 %) with systemic sclerosis and this test was highly specifi c. Later on, 
this autoantibody was detected in 50 of 111 patients with diffuse skin involvement 
(45 % patients) and in 7 of 114 (6 %) who had limited skin involvement. In a group 
of 555 patients  without skin involvement that were followed up, 48 (9 %) had sys-
temic sclerosis sine scleroderma and 507 (91 %) patients had sclerosis only on the 
distal parts of the upper and lower extremities (up to the elbow and knee joints 
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respectively) or on the face; it was a limited    form of SSc. The average duration of 
the disease in patients with systemic sclerosis sine scleroderma was 18.6 years, and 
they did not develop the limited form of systemic sclerosis or any other diffuse con-
nective tissue disease. Clinical and laboratory fi ndings in patients with systemic 
sclerosis sine scleroderma did not differ in organ involvement, laboratory parame-
ters, presence of autoantibodies or survival rate when compared to patients with the 
limited form of systemic sclerosis. In the case of pulmonary involvement, the 
patients with systemic sclerosis without scleroderma unambiguously    had an 
unequivocally higher frequency of dyspnea on mild exertion as well as at rest. There 
was also a tendency toward reduced CO 2  diffusing capacity below 70 % of the pre-
dicted value as well as a higher frequency of primary pulmonary arterial hyperten-
sion. The patients with the limited form of systemic sclerosis defi nitely had more 
individual skin manifestations, such as digital ulcerations and scars on fi ngertips, 
teleangiectasia, swollen fi ngers, and skin contractures on small hand joints    [ 14 ]. 

 From the other cases it is necessary to mention the paper of Horn et al. [ 15 ], who 
described the overlap syndrome of systemic sclerosis sine scleroderma and of sys-
temic lupus erythematosus manifested as accelerated hypertension and neuropsy-
chological defi cit with epileptic seizures. A renal biopsy showed severe intimal 
hyperplasia of small renal arteries without the presence of glomerulonephritis. The 
administration of ACE inhibitors, prednisolone and cyclophosphamide led to com-
plete remission with only minimal brain injury and normal kidney function. PNAP 
I and III antibodies were present and they remained positive for 2 years. They sug-
gested the relationship to the diagnosis of sclerodermic renal crisis sine scleroderma 
and the presence of PNAP III antibodies. 

 Slobodin et al. [ 16 ] characterized this nosologic entity – systemic sclerosis sine 
scleroderma – as a clinically highly variable disease that is usually very benign, but 
sometimes a rapidly progressive and mutilating form of systemic sclerosis sine 
scleroderma can also occur. 

 In 2007 Park et al. [ 17 ] presented the case of 59-year-old patient with WPW 
syndrome and SSc without scleroderma. The clinical and laboratory fi ndings were 
as follows: Raynaud’s phenomenon, positivity of antinuclear and anti- topoisomerase 
antibodies, development of interstitial pulmonary fi brosis, suspected pulmonary 
hypertension, and esophagus passage disorder. Skin fi ndings were normal. The 
medical history contained information on paroxysmal tachycardia together with 
Raynaud’s phenomenon and dyspnea on exertion. An electrophysiological test con-
fi rmed the presence of WPW syndrome, and after performing catheter ablation in 
bypass area    the condition improved.  

    Summary of Presented Cases 

 On the basis of 28 presented cases up until now, systemic sclerosis sine scleroderma 
can be diagnosed as undifferentiated connective tissue disease or as overlap syn-
drome. Such a variant is manifested by ANA positivity, esophagus motility disorder, 
partial calcinosis, Raynaud’s phenomenon, sclerodactyly, and teleangiectasia 
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(CREST syndrome) without sclerodactyly. It is an incomplete CREST syndrome, 
often without esophagus motility disorder or without calcinosis. Such patients can 
often be found in everyday clinical practice; diagnosis of the disease is not diffi cult 
and prognosis is good   . However, SSc sine scleroderma can also occur in undifferen-
tiated connective tissue disease. Such a form is diffi cult to diagnose and the patients 
can develop severe systemic sclerosis with organ involvement before the stiffness 
and tightness of skin occur. Later development of cutaneous changes occurs in 57 % 
of the cases, organ manifestations might occur 1 month to 7 years after diagnosis 
(mean value 2.3 years). It is assumed that systemic sclerosis sine scleroderma can 
occur without cutaneous changes or sometimes occurs before the manifestation of 
cutaneous affection   .  

    Original Case Report: A Female Patient with Interstitial 
Pulmonary Involvement 

 This case report describes a female patient with interstitial lung disease that was 
subsequently diagnosed as pulmonary involvement in systemic disease – sclero-
derma without the symptoms of skin involvement. The 63-year-old patient was 
admitted to our clinic for the fi rst time in August 2007 with progressive dyspnea that 
had begun in February 2007. Her family history was negative for pulmonary dis-
eases and immunopathies. The patient had worked as a teacher and currently was 
retired. She denied exposure to organic and inorganic dust, and she did not breed 
animals at home. She had never smoked. During the fi rst examination, she denied 
any disease other than osteoporosis, which was treated with Combikalz and Bonviva. 
When asked targeted questions, she admitted to pain in the knees and ankles, and 
she was even examined by a rheumatologist who did not confi rm systemic connec-
tive tissue disease. She was not allergic to food, drugs, animals, dust or pollen. 
Since February 2007 she complained of progressive dyspnea on exertion that wors-
ened when walking uphill, but she did not have problems walking on fl at ground. 
She denied coughing, fever, pyrosis, or problems with swallowing. A chest X-ray 
performed in August 2007 showed visible accentuated bronchovascular markings 
and basal opacity bilaterally, suggesting a diffuse pulmonary process. An HRCT 
scan showed fl uffy opacities suggesting active alveolitis, small bronchiectasis and 
mildly enlarged lymphatic nodes in the aortopulmonary window and in the right 
pulmonary hilus (Fig.  1 ). On physical examination the patient was slim, without 
joint deformities, without skin eruptions, without sclerodactyly, without radial fi s-
sures around the mouth and stiff subcutaneous tissue. On auscultation, slight crepi-
tations could be heard in the basal parts bilaterally, more on the right side. A lung 
function test confi rmed mild restrictive ventilatory disorder, diffusion was reduced 
to 59 % of the predicted value, and blood gases showed mild hypoxemia (pO 2  8.552) 
without hypercapnia. Bronchoscopy with bronchoalveolar lavage was indicated. 
A cell differential count suggested signs of mixed alveolitis: 47 % of alveolar mac-
rophages, 22 % of lymphocytes, 30 % of neutrophils and 1 % of eosinophils. An 
immunoregulatory index of CD4+/CD8+ T-lymphocytes was 0.56. Echocardiography 
did not reveal any pathologic fi ndings, and there were no signs of pulmonary 
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hypertension. The patient was referred for video-assisted thoracoscopic lung biopsy 
with taking the samples from the right upper and the right lower pulmonary lobes.

   Despite the previous conclusion of a rheumatologist at an out-patient clinic, we 
took blood for immunological laboratory parameters – cellular and humoral immu-
nity, cytometry and autoantibodies. The patient underwent a lung biopsy without 
complications and then came to our clinic for a follow-up visit and the results. There 
was an apparent mild reduction of CD4+ (538 cells/μL) as well as CD8+ lympho-
cytes (210 cells/μL) in immunological laboratory parameters, without clinical cor-
relation of immunodefi ciency: immunoglobulins were within the reference range. 
The following autoantibodies were positive: ANA 1:1280 with a speckled pattern of 
fl uorescence, RF in IgM class, ENA anti-Jo-1, anti-centromere antibodies and anti-
SSA- Ro 52. Other autoantibodies were negative. Histopathological fi ndings from 
the lung biopsy and biopsy of the mediastinal lymphatic node were: Architecture of 
lung tissue is preserved, changes in both samples have various focal intensity, but 
they are temporally homogenous. Alveolar septa are generally widened with vari-
ous intensity of chronic infl ammatory infi ltration with the prevailing presence of 
lymphocytes and plasmatic cells and partially of macrophages. The sections with 
massive infi ltration, namely in bronchioli, also contain an admixture of neutrophil 
granulocytes. Alveolar lining is preserved, but somewhere it is hyperplastic; alveo-
lar lumen contains, except for desquamated epithelial cells, locations with numer-
ous macrophages, and a small section also contains cholesterol crystals. There is an 
epithelial bronchialization in a minimal number of alveoli. Fibrosis in septa is 
mostly mild, but is more severe only in several focuses. There is a dilatation of 
alveoli fi lled with edema fl uid and rare pneumorrhagia in less affected sections. 
Pleura has thickened tissue in some of its sections. There are no substantial changes 
in blood vessels, and there is anthracosis with preserved structure and mild hyper-
plasia of follicles in the lymphatic node.  Conclusion : The above-mentioned changes 
suggest non-specifi c interstitial pneumonia of the mixed type (NSIP). 

 After consultation with a rheumatologist in our hospital, we concluded that the 
diagnosis is systemic scleroderma without skin involvement, with arthritis and lung 
involvement of the mixed NSIP type. With regard to the presence of anti-Jo-1 

  Fig. 1    Chest HRCT scan in 
the patient with NSIP fi nding 
in systemic sclerosis without 
skin involvement       
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autoantibodies, we examined myoglobin that was within the normal values and then 
began the therapy with methylprednisolone (Medrol), 32 mg daily and azathioprine 
(Imuran) 50 mg 2 × 1. After 2 months of treatment, the patient came for a visit in a 
signifi cantly improved condition, without arthralgia and dyspnea. Radiographic 
examinations showed an apparent regression of interstitial changes and improve-
ment of ventilation to normal, and diffusion remained moderately reduced. The 
positivity of anti-Jo-1 and anti-centromere antibodies persists; the anti-SSA-Ro 52 
autoantibody is already negative. The patient still does not have any skin manifesta-
tions of the disease or problems with swallowing or digestion. We can conclude that 
this case suggests the necessity of a comprehensive approach to a patient with inter-
stitial pulmonary involvement and the importance of searching for even minimal 
symptoms of systemic disease. In the case of interstitial pulmonary process, we 
consider lab tests for autoimmunity to be self-evident.  

    Conclusion 

 Systemic sclerosis sine scleroderma represents a relatively rare nosologic entity 
in the fi eld of rheumatology. A special task belongs to general practitioners while 
monitoring patients with a systemic disease, especially    the patients with undif-
ferentiated connective tissue disease. Many patients do not visit rheumatologists 
regularly (sometimes it is their own fault) if they do not have clinical problems 
and a clearly determined diagnosis. The rapid (and clinically asymptomatic) pro-
gression of organ involvement (kidneys, lungs) can be the reason for a relatively 
late revelation    of organ involvement. These patients are, however, frequently fol-
lowed by their general practitioners (as a rule, for other diseases), who could 
check basic laboratory parameters at regular intervals (e.g., urinalysis, creati-
nine, kidney function tests), which could help the early detection of developing 
or still asymptomatic organ involvement and thus prevent irreversible damage to 
these organs. It is necessary to highlight the paper of Mittermayer et al. [ 18 ], 
which drew attention to the signifi cance of PNAP-III antibody positivity that can 
be associated with the development of renal crisis in scleroderma. 

 It is also necessary to take into account the development of nephrogenic sys-
temic fi brosis that can be without cutaneous changes, while the exposure to 
gadolinium- containing contrast agents appears to be a signifi cant risk factor for 
developing cutaneous changes [ 19 ]. No less signifi cant variant of the sine syn-
drome in SSc with cardiomyopathy and/or interstitial pulmonary involvement is 
the variant associated with anti-centromere antibodies and CD8+ lymphocytes in 
bronchoalveolar lavage.     
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    Abstract 
   Reports on sine syndromes – diseases that have defi ned clinical syndromes, such 
as systemic lupus erythematosus, scleroderma, and dermatomyositis with the 
absence of autoantibodies or, on the contrary, typical immunological features and 
laboratory tests without clinical symptomatology corresponding to a concrete 
nosologic entity – have recently appeared in scientifi c literature on rheumatology. 

 We present the case of an 11-year-old female patient with a history of Epstein- 
Barr virus infection with parotitis and lymphadenitis, and who had high humoral 
activity and high titers of autoantibodies (ANA, ENA, anti-SS-A, and anti-SS-B) 
during the preliminary examination, without the clinical manifestations that 
would correspond to lupus erythematosus or Sjögren’s syndrome. On admission 
to the clinic, only lymphadenopathy and mild tumescence of the parotid gland 
were present. Fatigue, arthralgia, myalgia, gastrointestinal, and ophthalmic signs 
were repeatedly not found. After 21 months of follow-up, we confi rmed a posi-
tive Schirmer’s test, and a subsequent biopsy of the small salivary glands allowed 
us to diagnose Sjögren’s syndrome.  
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        Case Report 

 We present the case of an 11-year-old patient. The family history includes celiac 
disease. The child was her mother’s fi rst pregnancy: hypotrophic fetus, birth weight: 
2,450 g, height: 47 cm. She was breastfed for 14 months; aleurone was added in the 
ninth month. She had varicella and laryngitis in the past. Allergic history was nega-
tive. Lymphadenopathy was found in February 2010; parotitis was assumed and the 
patient was treated with cefi xime. Laboratory tests showed elevated amylase serum. 
In April 2010, the patient was prescribed Bronchovaxom at the local hospital, and 
in May 2010 a signifi cant enlargement of lymphatic nodes and painful tumescence 
of the right parotid gland appeared. Due to a positive throat swab showing 
 Streptococcus pneumoniae , she was given phenoxymethylpenicillin and Wobenzym. 
Serologic examinations confi rmed anti-EBV and anti-CMV antibodies. Isoprinosine 
was prescribed at a local hospital. 

 Since that time, the patient had recurrent respiratory infections and was treated 
with antibiotics again in July and September 2010. Laboratory tests showed a higher 
erythrocyte sedimentation rate. An ear, nose, and throat examination ruled out focal 
infection. A cardiologic examination confi rmed only a benign murmur. The patient 
was examined by an oncologist due to enlarged lymphatic nodes in September 
2010. Further serology tests ruled out toxocarosis, toxoplasmosis and chlamydial 
infection. Due to the positivity of antibodies against mycoplasma pneumonia, she 
was treated with macrolides. 

 In October 2010 the patient was hospitalized at our clinic without any subjective 
problems due to many pathologic laboratory fi ndings. On examination she was 
 afebrile, without icterus, but with signifi cantly enlarged lymphatic nodes in the 
 submandibular area and armpits. A systolic murmur was confi rmed on auscultation; 
liver and spleen were not enlarged. Oropharynx examination revealed hypertrophic 
tonsils without purulent focuses. Arthritis was not present; movement of joints was 
in the physiologic range. 

 A blood count showed 5.88 leukocytes on admission with a gradual decrease to 
3.9 (SI units), differential count with the predominance of segmented neutrophils, 
later predominance of non-segmented ones, microcytic anemia, and normal platelet 
count. Only D-dimer was out of the reference range from hemocoagulation 
 parameters (1882, later 2,777 μg/L). 

 Biochemical parameters showed slightly elevated serum amylase and phospho-
rus levels. We were surprised by the high levels of total serum proteins (97 g/L) that 
successively increased to 101.6 g/L, while the albumin level was within the refer-
ence range. CRP as an indicator of acute infl ammatory phase was also always within 
the reference range. A high positivity of the rheumatoid factor was found during the 
fi rst visit (242.2 IU/mL) and its value was 287.3 IU/mL at the last visit. 

 Immunoglobulin levels: slightly elevated IgA level and considerably high IgG 
level of 33.94 g/L that increased to 53.5 g/L at the last visit. Profi le of autoantibod-
ies was unexpected: ANA/IF: 4++++, ENA screening: 230 units, SS-A (anti-Ro): 
246, SS-B (anti-La): 220, Sm/RNP: 8, Scl: 706, Jo1: 3. ANCA antibodies (p- and 
c-subtype) as well as ACLA antibodies were negative during the entire follow-up. 
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 Therefore we repeated the testing for ANA antibodies in National Institute of 
Rheumatic Diseases Piešťany. Only the SS-B was negative when compared to our 
results; other fi ndings were the same. Results of autoantibody tests as well as selected 
laboratory parameters in longitudinal follow-up are shown in Tables  1  and  2 .

    Other examinations: urinalysis was negative, Bence-Jones protein was also 
 negative, thyroid hormones were within the reference range. Brucellosis, tularemia 
and listeriosis were ruled out as a possible etiology of lymphadenopathy, Yersinia 
serological tests were negative. A Mantoux II test was negative. 

 Oncomarkers: slightly elevated tymidinkinase, CEA (embryonal carcinoma) and 
NSE (neuron specifi c enolase) were negative. 

 We repeated tests that had already been done at the out-patient clinic – the ENT 
examination recommended re-adenotomy; the ophthalmology examination did not 
confi rm uveitis; and Schirmer’s test was repeatedly not possible to assess due to 
poor cooperation on the part of the patient. A chest X-ray did not show any 
focal changes. Abdominal ultrasonography did not reveal pathologic changes, 
but small mesenterial lymphatic nodes were found in the paraumbilical area. 

   Table 1    Autoantibody profi le in longitudinal follow-up of our patient   

 Date 

 ANA/IF 
(negative 
to ++++) 

 ENA 
(N: 0–9 
U/ml) 

 Ro (N: 0–9 
U/mL) 

 La (N: 0–9 
U/mL) 

 Sm/RNP 
(N: 0–9 
U/mL) 

 Sm (N: 0–9 
U/mL) 

 October 2010  Positive  230  246  220  8  4 
 ++++HG 

 November 2010  Positive  Positive  300  Negative  Negative  Negative 
 NIRD  +++G 
 March 2011  Positive  66  More than 

200 
 47  38  30 

 ++++HG 
 July 2011  Positive  59  60  8  5  4 

 ++++HG 
 October 2011  Positive  77  60  27  12  10 

   Explanatory notes :  ANA/IF  antinuclear antibodies detected by screening method,  ENA  extractable 
nuclear antigen detected by screening method,  Ro  anti-Ro (SS-A) autoantibodies,  La  anti-La 
 (SS- B) antibodies   ,  Sm/RNP  anti-Sm/RNP autoantibodies,  Sm  Sm autoantibody,  HG  homogenous 
granular type of immunofl uorescence,  G  granular type of immunofl uorescence  

   Table 2    Selected laboratory parameters in longitudinal follow-up of our patient   

 Date  ESR  WBC  CRP  RF  TP  IgG  CIC 
 October 2010  91/130 a   5.88  Negative  242 a   97 a   33.94 a   198 a  

 3.9 a   101.6 a  
 March 2011  101/129 a   4.88  –  287.3 a   –  53.5 a   185 a  
 July 2011  110/134 a   4.5  Negative  271.5 a   98.8 a   54.5 a   146 a  
 October 2011  80/122 a   4.29  Negative  258.8 a   105.1 a   58.4 a   147 a  

   Explanatory notes :  ESR  erythrocyte sedimentation rate,  WBC  white blood cells,  CRP  C-reactive 
protein,  RF  rheumatoid factor,  TP  total serum proteins,  IgG  immunoglobulin G,  CIC  circulating 
immune complexes 
  a Values out of reference range  
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Neck ultrasonography documented bilateral lymphadenopathy, parotid and 
 submandibular glands probably modifi ed by infl ammation. An infectologic consul-
tation confi rmed EBV and CMV infections in the past. 

 Bone marrow and trepanobiopsy examinations were confronted at two different 
institutions, while the immunophenotypization of bone marrow did not fi nd patho-
logic phenotypes or atypical changes in the B and T line. The impression from 
extirpated lymphatic nodes also did not confi rm a malignancy, and a lymphoprolif-
erative disease was also not confi rmed. 

 We continued in our search; abdominal sonography did not confi rm chronic 
infl ammatory changes in the bowels. 

 The girl was discharged to out-patient care without therapy. During the last visit, 
at the beginning of March 2011, she did not complain of fatigue, nor have fever or 
joint problems. She did not lose hair, denied dry eyes and mucous membranes. On 
examination she was paler, but without signifi cantly enlarged lymphatic nodes; 
other fi ndings were physiological. The positivity of ANA and ENA, high rheuma-
toid factor, high ESR with negative CRP, and enormously high levels of total pro-
tein and IgG persisted. 

 We continued to observe the child with completely developed laboratory features 
suggesting Sjögren‘s syndrome with discrete involvement of salivary glands. 

 In the ophthalmology clinic where the child was repeatedly examined, positivity 
of Schirmer’s test was confi rmed but she did not require artifi cial tears during com-
mon activities and she did not complain of burning eyes; even repeated inquiries 
that would suggest dryness of mucous membranes did not confi rm such 
manifestations. 

 After another interview with the parents, we obtained consent to perform a 
biopsy of small salivary glands from the lower lip. Microscopic fi ndings were 
as follows: representative samples containing small salivary glands with the 
fi nding of periductal intralobular lymphoid infi ltrates, focus score: 3 in 4 mm 2 . 
Conclusion: histomorphological fi ndings support the clinical diagnosis of 
Sjögren’s syndrome. 

 The child was discharged with antimalarial drugs that her mother spontaneously 
discontinued after 1 week. In the period between her hospital discharge and her last 
visit, she overcame herpes zoster that was localized in the lumbar, os ilium and 
mons pubis areas in an uncomplicated course.  

    Discussion 

 Sjögren’s syndrome (“sicca syndrome”) is a chronic autoimmune disease that is 
dominated by xerostomia and xerophtalmia – involvement of exocrine glands 
caused by their plasmocellular infi ltration. Sjögren’s syndrome can occur as a primary 
nosologic entity, or it is a diseases accompanying rheumatoid arthritis or  systemic 
lupus erythematosus when it is considered to be secondary [ 3 ,  5 ,  6 ,  8 ]. 

 Sjögren’s syndrome rarely occurs in children. Its development is slow and it can 
be nearly completely asymptomatic for a long time. The examination of 
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autoantibodies that are not conventionally examined in common infections can 
reveal the initial stages of the disease, as was the case with our patient. 

 References to so-called “sine syndromes,” which have a typical clinical manifes-
tation, currently appear in the literature, but laboratory and immunological features 
are absent or, on the contrary, laboratory and immunological features are present but 
the disease is clinically “silent.” Such “sine syndromes” are most frequently men-
tioned in association with systemic lupus erythematosus or systemic sclerosis [ 7 ,  9 ]. 
A statistical comparison of the association of organ manifestations in systemic lupus 
erythematosus with ANA negativity has shown that such an ANA-negative SLE has 
more frequent cutaneous changes, photosensitivity and more frequently positive 
anti-Ro or anti-La antibodies, while serious organ involvement (kidneys, central 
nervous system) is less frequent. Several authors have presented individual cases of 
patients that could be included among the so-called “sine syndromes,” but in some 
cases there is discrete clinical symptomatology or simultaneous presence of anti-Ro 
or anti-La antibodies, or even borderline positivity of anti-dsDNA antibodies. It is 
most probably caused by fl uctuating immunological activity in a certain time inter-
val [ 3 ,  8 ,  10 ]. 

 From this point of view we can consider our patient as having developed 
Sjögren’s syndrome with an EBV infection as the trigger, with completely devel-
oped laboratory and immunological profi le    without clinical symptomatology. The 
fi rst classical criteria – ophthalmic signs (positive Schirmer’s test) and positive 
biopsy of small salivary glands – appeared nearly 2 years after the onset of the 
disease. 

 Diagnostic criteria for Sjögren’s syndrome have been developed, supplemented 
and extended until today; therefore we can encounter with Californian (known as 
Fox) criteria, Copenhagen and Japanese criteria    in the literature. The most recent 
criteria are those established by the American-European Consensus group [ 1 ,  2 ,  4 , 
 6 ,  11 ]. 

 It is probably just a matter of time until there will be similar publications with 
relation to other systemic connective tissue diseases that can run a nearly asymp-
tomatic course for a longer period of time. Therefore it is important to carry out 
longitudinal follow-ups of the patients with incomplete clinical or laboratory fea-
tures that can help in differential diagnostic processes. Due to lymphadenopathy, 
high ESR, and leukopenia in our patient, we also had to rule out lymphoprolifera-
tive disease of a malignant character, because sources mention the high risk of 
developing malignancies with Sjögren’s syndrome [ 3 ,  6 ,  8 ]. 

 In some cases, diagnostics of these “sine” syndromes is very diffi cult, because 
for a defi nite diagnosis it is necessary to meet principal diagnostic criteria (or a 
certain number of them) that are generally accepted on the basis of results of multi- 
center studies and observations. Testing for ANA autoantibodies (anti-Ro – SS-A or 
anti-La – SS-B) has the same importance as well as positive histological fi ndings in 
bioptic material from salivary glands [ 1 – 3 ,  10 ,  11 ]. Various diagnostic modalities 
– sialography, magnetic resonance imaging, Schirmer’s test, etc. – supplement the 
diagnostic “mosaic” of Sjögren’s syndrome. The presence of anti-Ro antibodies is 
important because of the possible development of neonatal lupus with complete 
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heart block and the urgent need to implant a pacemaker. It means that the danger of 
positive anti-Ro antibodies because of the development of neonatal lupus with com-
plete heart block requires the follow-up of women of child-bearing potential in case 
of anticipated    pregnancy. 

 This autoimmune disease belongs to the group of systemic connective tissue 
diseases; therefore it does not differ in multi-systemic involvement including epi-
sodic arthritis. Involvement of individual organs can be observed only after a long- 
term follow-up of patients with this disease, since, as we mentioned before, the 
manifestation of individual signs occurs at different times in different patients. This 
implies that it is necessary to treat patients early to prevent or postpone organ 
involvement.     
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    Abstract 
 UCTD presents as a symptom or a set of symptoms suggesting systemic connec-
tive tissue disease (SCTD) occurring together with the positivity of autoantibod-
ies, lasting longer than 12 months. Pulmonary involvement mostly with the 
picture of non-specifi c interstitial pneumonia (NSIP) is the part of UCTD very 
frequently. Criteria for the diagnosis of IIP within UCTD are not strict: at least 
one symptom of SCTD, at least one sign of a systemic infl ammatory process, 
predominance of hazy opacities on chest HRCT scan, and histopathological 
proof of NSIP. Fifty percent of patients with NSIP fulfi ll these criteria when 
compared to only 5 % of patients with a confi rmed diagnosis of idiopathic pul-
monary fi brosis (IPF). In our case report we are describing the patient fulfi lling 
these diagnostic criteria but having the less frequent histopathologic pattern of 
UIP.      
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   Introduction 

 UCTD    presents as a symptom or a set of    symptoms suggesting systemic connective 
tissue disease (SCTD) occurring together with the positivity of autoantibodies, 
 lasting longer than 12 months. It is not possible to precisely assign the disease to 
any SCTD, and only in a small number of patients does a really specifi c SCTD 
develop over time. Pulmonary involvement with the picture of non-specifi c intersti-
tial pneumonia (NSIP) is the part of UCTD very frequently   . Some authors speculate 
that many cases of so-called idiopathic NSIP are basically part of UCTD, and there 
are also hypotheses that the so-called idiopathic interstitial pneumonia (especially 
NSIP, and to a lesser extent, idiopathic pulmonary fi brosis type usual interstitial 
pneumonia – IPF-UIP), can be the masked forms of SCTD. Interstitial pneumonia 
(NSIP as well as IPF) within UCTD differs from idiopathic interstitial pneumonia 
(IIP) in usually having a better prognosis.  

    Diagnosis 

   Criteria for Diagnosis 

 Criteria for the diagnosis of IIP within UCTD are not strict; the most commonly 
used come from Kinder et al.: female, at least one symptom of SCTD (Raynaud’s 
phenomenon, arthralgia, joint edema, photosensitivity, weight loss, morning 
 stiffness, sicca syndrome, dysphagia, fever, gastroesophageal refl ux, skin changes, 
oral ulcerations, non-androgenic alopecia, proximal muscle weakness), at least one 
sign of a systemic infl ammatory process (positivity of ANA, RF, anti Scl-70, anti 
SS-A or SS-B, anti Jo-1, doubled ESR, elevated CRP), predominance of hazy 
 opacities on chest HRCT scan, and histopathological proof of NSIP. Fifty percent 
of patients with NSIP fulfi ll these criteria when compared to only 5 % of patients 
with a confi rmed diagnosis of idiopathic pulmonary fi brosis (IPF).  

   Radiological Findings 

  NSIP .  Chest X - ray : Patchy and focal opacities with haziness of lung parenchyma, 
or even reticular changes, predominate in middle and lower lung fi elds.  Chest HRCT 
scan : Bilateral symmetrical ground glass opacities. Reticular changes that represent 
fi brosis appear with disease progress and coarse reticulation with wider bands pre-
vails in fi nal stages. Traction bronchiectasis sometimes appears; honeycomb lung is 
exceptional. Wider irregular linear opacities are quite frequent in later stages. 

  IPF .  Chest X - ray : Fine bilateral reticular changes can be found in early stages, 
especially in lower lung fi elds and in axillary parts    of the lungs. The patient can be 
asymptomatic in this phase, but there are also cases where a chest X-ray can be 
normal even if the respiratory problems are already present. Reticular and even 
reticulonodular changes with cysts of 2–20 mm are accentuated with the 
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progression of the disease and a picture of honeycomb lung is present. Reduced 
lung volume with higher position of the diaphragm occurs simultaneously. Slight 
enlargement of intrathoracic lymphatic nodes is present as well. Pleural effusion is 
a sporadic fi nding.  HRCT : IPF is characterized by the picture of usual interstitial 
pneumonia (UIP) that results in subpleural and basal reticular changes with thick-
walled cysts of various sizes and honeycomb lung that is present in more than 90 % 
of the patients. Traction bronchiectasis or bronchiolectasis are common fi ndings. 
Traction bronchiectasis is one of the principal conditions to set    the diagnosis of IPF. 
There is fi brous tissue among the cysts, and lung volume is reduced due to retrac-
tion. Distortion of lung architecture is usually present.  

   Cytologic and Histopathologic Findings 

  Bronchoalveolar lavage  ( BAL ). More pronounced lymphocytosis is found in BAL 
fl uid in IPF and NSIP within UCTD than in idiopathic interstitial pneumonia. 

  Histopathological fi nding . NSIP is characterized by interstitium expansion, 
which contains variable amounts on chronic infl ammatory cellularization and fi bro-
tization of various ages. Distribution of the changes is more diffuse without bron-
chiolocentric predominance or subpleural/paraseptal localization. Quite often we 
can fi nd sections of organizing pneumonia, but these areas are not a dominant com-
ponent of the affection. Fibrosis contains numerous collagen fi bers as well as rela-
tively numerous fi broblasts in contrast to UIP-IPF, where fi brotization contains only 
sporadic cells. In general, however, a fi brotic process makes an impression of the 
same age (so-called “time homogeneity”); fi broblastic focuses are present only spo-
radically or can be completely missing. 

 In case of IPF, the principal histomorphological feature in a small magnifi cation 
is the focal affection of lung parenchyma. Areas affected by chronic interstitial 
infl ammatory process and fi brosis containing fi broblastic focuses alternate with 
areas of relatively normal, unaffected lung parenchyma. Fibrotically changed lung 
parenchyma is infi ltrated by relatively well-formed fi brosis that consists of only 
very little cellular, hyaline-transformed dense collagen connective tissue. Parts 
of granulation tissue with accumulation of fi broblasts with myxoid stroma directly 
link up with this old fi brotization. This considerable variability of the age of fi brotic 
changes (time heterogeneity) is typical for this type of affl iction.   

    Case Report of Idiopathic Pulmonary Fibrosis 
That Was Not Idiopathic 

 A 69-year-old patient visited us on his own volition for the fi rst time in 2011. 
Previously he had been under the care of a local pneumologist for 2 years due to 
idiopathic pulmonary fi brosis. 

  Family history : Mother died at age 71 from hematologic cancer; father died at age 
78 after a head injury. He has two younger sisters who are healthy. Daughter is 
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healthy as well, but son suffers from celiac disease. Both of son's children have celiac 
and are lactose intolerant. No pulmonary diseases have occurred in the family. 

  Past history : He had measles and pertussis in childhood, did not suffer from any 
other serious diseases as a child. At age 50, elevated cholesterol was detected during 
a routine examination and he began to take a hypolipidemic drug (Tulip). In 2007 
severe arthrosis of the right hip joint was documented and he underwent implanta-
tion of a total endoprosthesis the same year. After the surgery he was diagnosed 
with arterial hypertension and he began to take Loradur Mite and Lozap. He has 
taken Pangrol for 10 years due to chronic pancreatitis. Ultrasonography was per-
formed, without pathologic fi ndings. He also underwent a colonoscopy with regard 
to celiac disease in the son and grandchildren; an asymptomatic polyp was removed 
during the examination. He has been hoarse for several years; only nodules on the 
vocal cords were found  during the otorhinolaryngologic examination. Since the 
death of his wife (3 years ago) he has been taking Citalec for depression. He had 
unclear dysphagic problems in the past, which were probably esophageal spasm. 

  Social and working history, abuses : The patient is currently retired; he used to 
work as a service technician. He does not have any animals at home, lives in a fl at 
in an apartment building. He used to smoke 20 cigarettes a day, but quit smoking 
34 years ago. 

  Allergies : None. 
  Present complaint:  After the hip replacement he began to notice dyspnea on exer-

tion that has signifi cantly worsened in the last 2 years. During the control orthopedic 
examination he was referred to a local pneumologist’s offi ce. He had a chest X-ray 
with subsequent chest HRCT scan that revealed pulmonary fi brosis. Bronchoalveolar 
lavage (BAL) and lung biopsy were not performed at that time, since the patient 
refused both tests. At that time, his wife died of pancreatic cancer and he was 
depressed. Therapy with  N -acetylcysteine (Mucobene 2 × 600 mg) and Pentoxyphyllin 
(Pentomer R) was initiated at the recommendation of the hospital clinic. He contin-
ued to be cared for by the local pneumologist. In July 2011 he experienced signifi -
cant worsening of the dyspnea, stopping many times while walking on a fl at surface 
while carrying groceries. Medrol was prescribed – at fi rst 16 mg daily and then later 
increased to 32 mg daily. Currently the dosage is 16 mg every other day. This therapy 
resulted in the appearance of diabetes mellitus that is currently being treated by oral 
antidiabetic agents, and the glaucoma is being treated topically by Timohexal. 
Spirometry was performed only at the time of diagnosis, when the vital capacity was 
72 % of the predicted values; the diffusing capacity (DLco) and acid-base balance 
have never been examined. The condition has not improved after corticosteroid ther-
apy. He still felt worse and therefore decided to visit our clinic. He agreed to addi-
tional tests, including BAL, and a possible lung transplantation if we proposed it.  

    Our Examination 

  Physical examination : The patient is slightly obese, hoarse, without icterus,  cyanosis 
or drumstick fi ngers; auscultation: crepitus bilaterally to one half of scapulae, 
 regular heart rhythm, two heart sounds without murmurs; abdomen without 
 pathologic fi ndings; lower extremities without edema or signs of infl ammation. 
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  Chest X - ray : Skeleton without pathologic fi ndings, heart silhouette of normal 
size and confi guration, higher position of hemi-diaphragms bilaterally, reduced 
lung fi elds, coarse reticular changes bilaterally, most pronounced in basal parts. 

 Delivered description of  chest HRCT scan : The fi nding is compatible with 
 moderate idiopathic pulmonary fi brosis (IPF) (Fig.  1 ).

    Spirometry : FVC 1.98 L (54 % of predicted value), FEV1 1.78 L (62 % of 
 predicted value) – moderate restrictive ventilatory defect. 

  DLCO : 36 % of predicted value – markedly reduced. 
  Acid - base balance : pH: 7.486, pCO 2 : 4.65, pO 2 : 8.12 – mild hypoxemic 

 respiratory insuffi ciency. 
  Spiroergometry : Exercise tolerance is decreased, predominantly due to 

 mechanical limitation of ventilation; oxygenation decreases only insignifi cantly; 
high dead space at rest signifi cantly decreases; circulation response is adequate with 
slow dynamics of SV; probability of pulmonary arterial hypertension is low. 
Mechanical defect is much more serious than the respiratory, which could mean a 
slightly better prognosis. 

  Bone densitometry : Without osteoporosis. 
  Fibrobronchoscopy : Local anesthesia with Tetracaine, Lidocaine. Fibroscope 

inserted in sitting position via mouth, cavum laryngis is free, vocal cords are 
 symmetrical, motion intact. Trachea is free, main carina is sharp. Both bronchial 
trunks were inspected, orifi ces of segmental and subsegmental bronchi are free in 
visualized parts. Mucous membranes are pale. 

 Conclusion: Diffuse atrophic changes of mucous membranes; otherwise the 
 fi ndings are normal. 

 BAL was performed from the subsegment of the middle bronchus – 22, 23, 34, 
32 mL, transbronchial biopsy from the bronchus of the lower right lobe was taken – 
fi ve samples for histological examination. 

  Fig. 1    HRCT fi nding 
compatible with the diagnosis 
of IPF-UIP with the fi brosis 
and areas of honeycomb lung 
in subpleural basal part, more 
pronounced on the  right  side       
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 The procedure was without any complications. 
  BAL fl uid cytology : 69 % alveolar macrophages, 9 % neutrophil granulocytes, 

16 % lymphocytes, 6 % eosinophil granulocytes. 
  Histopathological examination of transbronchial biopsy : The sample contains 

sections of bronchial wall covered by multi-layer ciliary epithelium of respira-
tory type with mild hyperplasia of goblet cells; under the slightly thickened basal 
membrane in subepithelial connective tissue is a mixed infl ammatory infi ltrate 
without marked participation of eosinophil granulocytes, with mild hyperplasia 
of smooth muscle. The sample contains relatively large pieces of peribronchial 
lung parenchyma as well. The dominant fi nding is marked peribronchial fi broti-
zation with intense mixed infl ammatory cellularity, which also spreads to wid-
ened interalveolar septa. We also documented interstitial and alveolar edema; 
additional sections also showed the apparent spreading of young collagen con-
nective tissue and of organizing granulation tissue with the overall picture of 
organizing pneumonia. We also found scattered groups of siderophages. 
Conclusion: The sample generally does not provide unequivocal support for the 
diagnosis. Peribronchial lung parenchyma contains an apparent pattern of intense 
mixed infl ammatory infi ltration suggesting organizing pneumonia. Obvious 
signs of clinically assumed UIP have not been documented, but such or other 
biologically advanced processes can be located in an adjacent area.  

   Diagnosis and Treatment 

 On the basis of these tests, the patient was diagnosed with idiopathic pulmonary 
fi brosis, probably of usual type (UIP). Medical history, auscultation fi nding of 
 crepitations and chest HRCT scan contributed the most to the diagnosis despite 
the fact that the bronchoscopic biopsy documented in particular the signs of 
 organizing pneumonia and unspecifi ed fi brosis, and BAL fl uid contained not 
only neutrophil granulocytes and eosinophils, but also signifi cantly higher num-
bers of lymphocytes. Therefore gradual withdrawal of the Medrol was recom-
mended. Pentomer was also discontinued, Mucobene was increased to a 
recommended  dosage of 3 × 600 mg and preventive anti-refl ux therapy was added 
(Helicid 20 mg 2 × 1 tablet) as given in the most recent guidelines of the largest 
international  pneumologic societies for IPF treatment. Anti-fi brotic therapy – 
Pirfenidone was also considered and an immunological exam was supplemented. 
With regard to IPF diagnosis and hypoxemic respiratory insuffi ciency, we also 
considered lung transplantation so we performed coronarography and heart cath-
eterization. Only hemodynamically insignifi cant stenoses of coronary arteries 
not requiring intervention were found. Esophageal spasms have not been demon-
strated during gastroenterological examination, including manometry. Since the 
end of 2011 the patient has been enrolled in a Pirfenidone therapeutic program, 
receiving a recommended daily dose of 3 × 3 capsules, i.e., 2,403 mg. daily. After 
only 3 months has this therapy led to a signifi cant improvement in the subjective 
   condition, and an improvement of the diffusing capacity from 39 to 49 % of the 
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predicted value. A moderately reduced vital capacity persists. A chest HRCT 
scan documented stationary fi ndings without signs of disease activity and pro-
gression during the previous 6 months. According to the results of immunologi-
cal examination, secondary immunodefi ciency is not present despite previous 
corticosteroid therapy. However, positivity of ANA 1/160 with homogeneous 
fl uorescence is present, as well as positivity of anti-dsDNA antibodies and anti-
topoisomerase antibodies.  

   Conclusion 

 We fi nalized the diagnosis as interstitial pneumonia of usual interstitial pneumo-
nia type (UIP), probably within UCTD; idiopathic pulmonary fi brosis is less 
 probable. With regard to the fact that clinical fi ndings are not unambiguous for 
any systemic connective tissue disease, and the HRCT fi nding corresponds to 
UIP, we are continuing with anti-fi brotic treatment (Pirfenidone) together with 
Mucobene and Helicid. The patient’s condition is stable with this treatment, cur-
rently without hypoxemic respiratory insuffi ciency and with improvement of 
functional parameters at the last visit (half a year after the initiation of treatment) 
to a moderately restrictive ventilatory defect. The diffusing capacity remains the 
same after a  previous improvement.     
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    Abstract 
   In this chapter we presented the occurrence of an atypical course of  granulomatosis 
with polyangiitis (GPA) (formerly known as Wegener’s granulomatosis), which 
can also be called a “limited form.” Basically it is an incomplete manifestation 
of GPA that does not fulfi ll diagnostic criteria, but on the other hand the 
 involvement of some of the organs can have a fatal outcome. An atypical course 
or limited form belongs to the group of sine syndromes in infl ammatory rheu-
matic diseases that are not very common, but it is necessary to take them into 
account within differential diagnostics. An important aspect of the above- 
mentioned forms of GPA is its unusual course (involvement of uterine neck, 
compression of ureter, and other complications that can occur in these forms). 
We also give examples of the combination of Sjögren’s syndrome with GPA as 
well as the incidence of this disease in young patients.  

     So-called atypical forms or sine syndromes can occur in infl ammatory rheumatic 
diseases, in which a severe course can be present, while the disease does not fulfi ll 
diagnostic criteria. In our review we present current data from the literature on the 
occurrence of atypical forms of granulomatosis with polyangiitis (AF-GPA). 
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 Clinical fi ndings in GPA consist of the triad of necrotizing granulomas in the 
upper and lower respiratory tracts, glomerulonephritis and generalized vasculitis. 

 Limited forms with pulmonary lesions, but without glomerulonephritis, can be 
considered AF-GPA [ 1 ]. Furthermore, it can be a protracted variant with necrotic 
ulcers localized primarily on the skin and in mucosa with a very mild course [ 2 ]. 
The disease can be present for several months or even years before the manifesta-
tion of the severe, multi-organ form of GPA. In a variant of GPA, the face is affected, 
while on the other hand, in the typical form of GPA, skin lesions occur also on the 
lower extremities [ 2 ,  3 ]. 

 In the case of AF-GPA, it is more diffi cult to determine the diagnosis, since a 
nosographic demarcation of the disease is absent. However, the disease can be fatal 
if adequate therapy is not administered early enough [ 4 ]. 

 Several patients with AF-GPA were documented in literature sources (Table  1 ).

      Discussion 

 Granulomatosis with polyangiitis was described for the fi rst time by F. Wegener in 
1937 as a fatal multisystemic disease. It manifests as necrotizing granulomatosis 
that affects the respiratory tract; focal necrotizing vasculitis and focal necrotizing 
glomerulonephritis are also present. A typical feature of GPA is high mortality and 

   Table 1    Overview of patients with atypical form of granulomatosis with polyangiitis   

 Publication 
year  Gender  Age 

 Diagnosis/
form  Localization  ANCA  Course 

 1985  Not given  Not 
given 

 Limited 
form of 
GPA 

 Skin, lips  Not given 

 1994  Female  36  Protracted 
superfi cial 
GPA 

 Skin, lungs, 
mucosa 

 –  13-year duration of 
granulomatous ulcers 
before determining 
the diagnosis 

 2000  Female  44  Protracted 
superfi cial 
GPA 

 Skin, lungs, 
upper 
respiratory 
tract 

 Not given  10-year duration of 
subcutaneous nodes 
on lower extremities 
before the onset of 
systemic disease 

 2001  Female  47  Relapsing 
GPA 

 Skin, lungs, 
upper 
respiratory 
tract, kidneys 

 ANCA +  Complete remission 
for 20 years, death 
due to pneumonia 
4 months after the 
disease relapse 

 2003  Female  74  Atypical 
cutaneous 
form 

 skin  ANCA −  Complete remission 
for 6 years, absence 
of systemic 
manifestations 

  Adopted from Kuchel and Lee [ 5 – 9 ]  
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morbidity. Carrington and Leibow [ 10 ] described a limited form of GPA without 
renal involvement, with a mild course and better prognosis. However, it is still not 
clear whether it is a separate nosologic entity or an early stage of the classic form of 
GPA [ 10 ]. Kakizawa et al. [ 11 ] presented the case of a 68-year-old woman who 
developed microscopic hematuria and proteinuria at age 50. She suffered from hear-
ing impairment, arthralgia, retinal embolization, peripheral arterial occlusion of the 
right leg and chronic renal failure during the follow-up. At age 68, progressive renal 
failure with nephrotic syndrome and the presence of a high c-ANCA titer occurred. 
There were no signs of respiratory tract impairment. The administration of methyl-
prednisolone pulse therapy and a low dosage of cyclophosphamide led to improve-
ment of renal failure and reduction of the c-ANCA level, but the patient died on July 
19,1998, due to fungal and  Pneumocystis carinii  infections. The absence of pulmo-
nary symptoms suggests the atypical form of GPA; on the other hand, c-ANCA 
positivity that occurred in 1992, together with the clinical fi ndings suggesting sys-
temic vasculitis, confi rm the diagnosis of GPA. From the point of view of other 
clinical symptoms in limited forms or AF-GPA, such as ophthalmic involvement, 
literature sources show that there can be the same incidence in limited as well as in 
classic forms. Retinal vascular occlusions can be the fi rst manifestation of the dis-
ease, although it is uncommon. Only fi ve cases with this manifestation of GPA were 
described between 1960 and 2002 [ 12 ]. 

 From the other papers related to the problems of limited forms or AF-GPA, it is 
necessary to mention the paper of Krupsky et al. [ 13 ]. He presented a nodular form 
of GPA. Eosinophilia was found in peripheral blood as well as in pleural effusion. 
The patient responded very well to therapy with corticosteroids and cyclophospha-
mide. The above-mentioned variant of GPA is characterized by the absence of 
eosinophilia in lung parenchyma and a good response to immunosuppressive 
therapy. 

 Padhan et al. [ 14 ] presented an uncommon course of AF-GPA, where GPA 
occurred in a 15-year-old girl. The onset of the disease was manifested by acute 
renal failure on the basis of crescentic glomerulonephritis associated with the posi-
tivity of MPO-ANCA tests. Pulmonary hemorrhage and respiratory failure occurred 
18 months later. A lung biopsy suggested GPA. The case showed the course of the 
disease initially manifested by crescentic glomerulonephritis with the presence of a 
perinuclear reaction (corresponding to p-ANCA presence). Later on, pulmonary 
hemorrhage with the development of pulmonary granulomas occurred. The authors 
state that the case is atypical because GPA does not occur in children and adoles-
cents. The presence of atypical renal fi ndings in the sense of ANCA-positive glo-
merulonephritis and relapse of pulmonary symptoms 18 months later is atypical. 
Before the initiation of constant immunosuppressive therapy,  Mycobacterium avium 
intracellulare  was found in a bronchoalveolar lavage. After recurrent hemorrhagic 
events, the patient received anti-TB treatment for 2 months and corticosteroids were 
discontinued. 

 Chang and Kerr [ 15 ] followed a patient with bilateral resistant uveitis and 
abdominal angina, with c-ANCA positivity. Despite a follow-up for 8 years, an 
angiographic exam was the one to confi rm the presence of vasculitis and the patient 
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subsequently received immunosuppressive therapy. The authors were convinced 
that it was an atypical course of GPA-type polyarteritis. 

 A limited form of AF-GPA can occur in connection with Sjögren’s syndrome 
[ 16 ]. In a 60-year-old woman, dyspnea occurred for 5–6 weeks. A chest X-ray and 
CT scan suggested bilateral reticulonodular markings with the presence of c-ANCA, 
ANA and anti-Ro antibodies. A positive Schirmer’s test and scintigraphy of salivary 
glands were clinical signs suggesting Sjögren’s syndrome. A lung biopsy suggested 
granulomatous infl ammation with multiple nuclear giant cells that infi ltrated the 
lung parenchyma and vascular structures. Pathologic changes in the upper respira-
tory tract and kidneys were not observed. The diagnosis suggested a limited- 
pulmonary form of GPA and the presence of primary Sjögren’s syndrome. 

 The limited form or AF-GPA can also be complicated by secondary infection. 
Shah et al. [ 17 ] described an AF-GPA relapse that was associated with occult nasal 
infl ammation in the carrier ( Staphylococcus aureus ) of a 79-year-old female patient 
in whom a recurrent sclerotizing orbital pseudotumor complicated by an abscess 
occurred. The abscess was caused by  Streptococcus anginosis  (Milleri group). It 
was assumed that the secondary infection was responsible for the GPA exacerba-
tion. Lillaz et al. [ 18 ] presented the fact that GPA can be one of the many causes of 
ureteral stenosis, i.e., the cause of the stenosis can be extra-urologic, while the other 
organs are not affected. The involvement of the uterine neck associated with inter-
menstrual bleeding is rare [ 19 ]. Clinical fi ndings also included recurrent scleritis, 
arthralgia, weakness, nose crusts, obstruction and halitosis, saddle nose and perfora-
tion of nasal septum. A nasal biopsy showed active infl amed granulations with the 
presence of giant cells that are compatible with GPA despite the absence of granu-
lomas and vasculitis. Laboratory parameters showed mildly elevated ESR and CRP 
values, and c-ANCA antibodies were moderately elevated.     
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  Abstract 
 Granulomatosis with polyangiitis (GPA), formerly known as Wegener’s granulo-
matosis, is the most frequently occurring ANCA-associated vasculitis. As clini-
cally incomplete, limited forms, we encounter relatively frequently with 
respiratory tract involvement, and not so rarely without the involvement of the 
lower respiratory tract or with minimal nose or ear symptoms. Positivity of anti-
neutrophil cytoplasmic antibodies (ANCA) can be missing in isolated lung 
involvement. Patients with limited pulmonary involvement have a better progno-
sis than those with manifested renal involvement. DAH is a serious condition and 
only rarely does it occur without simultaneous renal involvement. Patients with 
limited involvement of the upper and lower respiratory tracts and lungs without 
DAH have a signifi cantly better prognosis.      
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   Introduction 

 Granulomatosis    with polyangiitis (GPA), formerly known as Wegener’s 
 granulomatosis, is the most frequently occurring ANCA-associated vasculitis. 

 Clinical presentation. In typical cases, GPA is commonly characterized by the 
following triad of symptoms:
    1.    Upper respiratory tract (epistaxis, sinusitis, otitis, ulcerations of mucous 

 membranes, otalgia, mastoiditis, hearing loss, bone deformations, perforation 
of nasal septum, subglottic or bronchial stenoses)   

   2.    Lower respiratory tract (cough, chest pain, dyspnea, hemoptysis)   
   3.    Glomerulonephritis     

 However, not all of the signs have to be manifested at the time of diagnosis; renal 
involvement is present in less than 40 % of patients at the time of diagnosis, but it 
occurs in 90 % of patients in the course of the untreated disease. Systemic signs, 
ophtalmologic signs (keratoconjunctivitis, scleritis, uveitis, vasculitis and compres-
sion of optic nerve), as well as neurologic, dermatologic and musculoskeletal signs 
can also occur. General signs such as fatigue, weakness, fever and weight loss occur 
in 30–50 % of patients with GPA. 

 As clinically incomplete, limited forms, we encounter relatively frequently either 
with solitary respiratory tract involvement, without signs of kidney disease and 
sometimes even without involvement of upper respiratory tract. Positivity of anti- 
neutrophil cytoplasmic antibodies (ANCA) can be missing as well in these limited 
pulmonary manifestations of GPA.    

 From the clinical point of view we distinguish several possible types of respira-
tory tract involvement in GPA:
•    Diffuse alveolar hemorrhage (DAH) (Fig.  1 )
•            Deforming or ulcerous lesions in upper and lower respiratory tracts (Fig.  2 )
•      Cavitary or nodular lesions that can be misinterpreted as abscessing    pneumonia 

or tumor on X-rays (Fig.  3 )

          Examinations Aimed at Respiratory Tract in Suspected GPA 

  Pulmonary function tests . Spirometry. A ventilatory defect can be, but does not have 
to be present; central obstruction can be dominant in the case of lesions on large 
respiratory airways. If parenchyma is involved, we observe lower diffusion; on the 
contrary, diffusion increases in diffuse alveolar hemorrhage. 

  Laboratory examinations.  Sideropenic anemia is usually present. In the case of 
renal involvement, we notice hematuria, proteinuria and signs of renal insuffi ciency. 
We can detect serum c-ANCA antibodies in the majority of patients with 
untreated GPA. 

  Otorhinolaryngologic examination . Despite the fact that the changes in the upper 
respiratory tract can be typical, histological fi ndings are mostly non-specifi c, show-
ing necrosis and infl ammation. 
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  Fig. 2    Chest HRCT scan in a 
patient with GPA presenting 
as DAH       

 Fig. 1    Chest X-ray in a patient suffering from GPA with multiple pulmonary involvement with 
pulmonary cavitations  
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  Imaging Methods .  Skiagraphy or CT scan  of upper respiratory tract and parana-
sal sinuses reveals pathologic changes in as many as 80 % of the patients with GPA. 

  Chest X - ray . Round, usually well-demarcated nodes with the diameter ranging 
from several millimeters to 10 cm are present. They are multiple, bilateral, and only 
rarely are they solitary. They can be located anywhere in the lung parenchyma. The 
nodes decay in one-third to one-half of the patients; arisen    cavities have thick walls, 
are irregular with vanishing internal contour, and sometimes a hydroaeric phenom-
enon is present. They can change to cystic areas with thin walls over time. As a 
consequence of secondary pneumonic infi ltrates or bleeding from vascular erosions, 
poorly demarcated or homogenous condensations can arise. Endobronchial changes 
can result in atelectasis of a lobe or of the whole lung (Fig.  1 ). 

  HRCT . Multiple nodes or masses with sharp irregular contours, often with a 
decay cavity are present; peripheral condensations of parenchyma can mimic pul-
monary infarction. Calcifi cations are absent. Lesions are located along peripheral 
bronchovascular structures, without craniocaudal predilection. Ground glass opaci-
ties are also present. “Feeding vessel sign” is a frequent fi nding. “Halo sign” with 
ground glass opacity around hyperdense nodes can also occur    (Fig.  2 ). 

  Bronchoscopy  can reveal stenoses of large airways or ulcerous lesions (Fig.  3 ). 
We can also take the material for histological diagnosis (excision from the lesions 
or transbronchial biopsy). Transbronchial biopsy is usually not benefi cial because 
the samples that it yields are too small. Bronchoalveolar lavage supports the diag-
nosis if the picture of DAH is present; there is progressive blood coloration during 
the return of individual portions of BAL fl uid and we can subsequently identify 
hemosiderin- fi lled macrophages in cytological examinations of the fl uid. 

  Histopathological examination . Pulmonary lesions in granulomatosis with poly-
angiitis in common magnifi cation correspond to X-ray fi ndings. The classical fi nd-
ing is a nodous consolidation of lung parenchyma with necrotization zones of 

  Fig. 3    Bronchoscopic 
fi nding in a patient with 
GPA with ulcerous lesion in 
the left main bronchus and 
at the carina of trachea       
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various sizes, even of a geographic character. The principal diagnostic criteria 
include parenchyma necrosis, vasculitis and granulomatous infl ammatory reaction. 
Granulomatous formations are typically associated with multinucleated giant cells, 
mostly of the foreign body type, that occur individually or in small groups. Less 
frequently, we can observe individual epitheloid granulomas of the sarcoid type; 
when found, it is always necessary to rule out necrotizing sarcoid granulomatosis. 
The fi nding of granulomatous formations not coupled with necrotic tissue also has 
to warrant a targeted search for infectious agents. Vasculitis in GPA typically affects 
small arteries and veins up to 5 mm in diameter. Except for the above-mentioned 
typical diagnostic changes, there is a big variety of accompanying histomorphologi-
cal changes, such as alveolar hemorrhage, interstitial fi brosis, lipoid pneumonia, 
organizing pneumonia, hyperplasia of lymphoid elements, infi ltration by eosinophil 
granulocytes, and xanthogranulomatous lesions. Respiratory airways can also be 
affected in the form of chronic bronchiolitis, acute bronchiolitis spreading to adja-
cent parenchyma, and even escalating to acute catarrhal-purulent bronchopneumo-
nia, a picture of obliterative bronchiolitis with surrounding organizing pneumonia, 
bronchocentric granulomatosis, follicular bronchiolitis, or bronchial stenosis. In 
some cases the above-mentioned histopathological fi ndings can dominate the diag-
nostic changes and they considerably complicate the determination of the correct 
diagnosis. For example, a picture of organizing pneumonia can be found in more 
than 70 % of biopsies obtained from patients with GPA. There are even cases when 
we do not fi nd any other changes in a lung biopsy and a clinical + radiological pic-
ture of the disease is relatively typical. The specifi c term “organizing pneumonia- 
like variant of granulomatosis with polyangiitis” is used for such a fi nding. 

 Histopathological signs of organ involvement in GPA are often very convincing; 
however, it is always inevitable to correlate the micro-morphological picture with 
clinical and radiological fi ndings and serological data before determining the defi ni-
tive diagnosis.  

    Treatment of Isolated Involvement of Respiratory Tract in GPA 

     1.     We use the classic combination of prednisone at a 1 mg/kg initial dose com-
bined with cyclophosphamide at a 1 mg/kg daily dose for the treatment of GPA 
without DAH. Corticosteroids are successively    withdrawn within 9 months and 
the overall duration of the treatment should be 12–18 months. After 3–6 months 
we can replace cyclophosphamide with azathioprine, mycophenolate mofetil or 
methotrexate. Trimethoprim/sulfamethoxazole 160/800 mg twice daily can be 
used in limited pulmonary involvement of a small extent and in anti-relapse 
therapy.   

   2.     Urgent methylprednisolone pulse therapy (1 g intravenously for 3 days) is indi-
cated in DAH. Sometimes we also indicate plasmapheresis in an acute phase.   

   3.     Biological therapy targeted against CD4+ T-lymphocytes, B-lymphocytes (anti-
 CD20) and against cytokins (TNF-alpha) is also studied. From these novel ther-
apies it is worth mentioning rituximab – an anti-CD20 antibody that probably 
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causes not only the depletion of B-lymphocytes and thus the formation of auto-
antibodies, but also affects the regulation roles of T- and B-lymphocytes.      

  Prognosis . Patients with limited pulmonary involvement have a better prognosis 
than those with manifested renal involvement. DAH is a serious condition and only 
rarely does it occur without simultaneous renal involvement. Patients with limited 
involvement of the upper and lower respiratory tracts and lungs without DAH have 
a signifi cantly better prognosis.  

    Case Report of a Patient with Limited 
Pulmonary Involvement in GPA 

 A 25-year-old male patient was referred by an otorhinolaryngologist at the end 
of 2011. 

  Family history : Mother suffers from thyropathy   ; father is healthy, as are siblings. 
He does not have any children. Cousin suffers from type 1 diabetes. 

  Social and working history, abuses : He studies economics at the university. 
He has never smoked or taken drugs. 

  Past history : He had surgery for testicular torsion at age 9. He has not experi-
enced any other serious illnesses. 

  Present complaint : He was examined in Olomouc due to chronic rhinitis in 2010. 
He underwent a biopsy of nasal mucous membrane at the Department of 
Otorhinolaryngology that was diagnosed as GPA. Chest X-ray was initially per-
formed, and no pathologic changes were found. Bronchoscopy was not carried out. 
Positivity of anti-neutrophil cytoplasmic antibodies (c-ANCA) was confi rmed from 
the onset of the disease. Later on he was treated by a rheumatologist with systemic 
corticosteroids in the form of monotherapy and due to local nasal fi ndings without 
any improvement he was repeatedly referred to the Department of Otorhinolaryngology. 
Despite corticosteroid therapy, the patient experienced secretion from the right, and 
later on from the left ear, at the beginning of 2011.  Staphylococcus aureus  was con-
fi rmed in the cultures. He underwent local treatment and had autovaccines adminis-
tered at the Department of Otorhinolaryngology. He was referred by 
otorhinolaryngologist to our clinic due to a cough and hemoptysis in December 
2012. At that time he was on Medrol therapy, alternating 2- and 4- mg daily doses. 

 Our Examination.  Physical examination : saddle nose, rhinolalia, lungs: vesicular 
clean breathing, regular heart rhythm, two heart sounds without murmurs, abdomen 
without  pathologic fi ndings, lower extremities without edema or signs of 
infl ammation. 

  Laboratory results : renal parameters in reference range, ANCA IF positivity 
(ELISA-MPOA: 1.4, PR3A: > 150) 

  Radiological fi ndings:  
  Chest X - ray : focal change with translucency in upper left lung lobe of 6 cm in 

diameter. 
  Chest CT scan : decay cavity in the left upper lobe with thick walls and hydroaeric 

phenomenon located in subpleural area, left-sided hilar lymphadenopathy. 
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  Bronchoscopy : Apparent ulceration on the ventral wall of larynx and in subglot-
tic area with infl ammatory changes in adjacent mucous membranes, infi ltrated 
mucous membrane with fi ne granulations and erosions in the left main bronchus; 
otherwise normal endobronchial fi nding. Bronchoscopic changes are compatible 
with the involvement of larynx and large airways in GPA. 

  Transbronchial biopsy  from the focus in the left lung: Histopathological fi nd-
ings: Observed changes correlated to positivity of ANCA antibodies corresponding 
to granulomatosis with a high probability of polyangiitis. 

  Otorhinolaryngologic examination : Otoscopic examination: tympanic mem-
brane with the injection in manubrium area, otherwise normal fi ndings on the right 
side. Left tympanic membrane is retracted, matte, light refl ex present, without 
secretion. Rhinoscopic examination: nasal mucous membrane is bleeding bilater-
ally, crusts are present bilaterally, septum is perforated. 

  Nephrologic examination : Only isolated erythrocyturia without signs of renal 
involvement according to ultrasonography; renal biopsy was not indicated. 

 On the basis of the extent of the disease (major affection of upper and lower 
respiratory tract, large decay cavity in the left lung, extreme values of anti-PR3 
ANCA) we offered and recommended to the patient combined immunosuppres-
sive therapy – cyclophosphamide (600 mg) pulse therapy in 4-week intervals 
together with an initial increase of the corticosteroid dosage. The patient did not 
agree to this procedure and returned to the rheumatologist who increased the dos-
age of systemic corticosteroids to 32 mg daily and sent the application for ritux-
imab approval to the health insurance company. Despite the increased corticosteroid 
dosage, the patient returned in a month with recurrent hemoptysis and intermittent 
subfebrilities. 

  Radiological changes in the left lung : Chest X-ray showed progression of cavity 
size to 10 × 6 cm. 

  Lung function tests : Spirometry values: FVC: 6.11 L (106 % of predicted value), 
FEV1: 5.19 L (107 % of predicted value), diffusion: 97 % of predicted value – 
within reference range.  

   Treatment and Follow-up 

 The patient was informed that the refusal of combined immunosuppressive therapy 
or its postponement could result in life-threatening complications (risk of severe 
lung hemorrhage, destruction of larynx structures). The patient did not agree to 
hospitalization; however, he consented to out-patient administration of immunosup-
pressive therapy. Before its initiation the patient was referred to the Center for 
Assisted Reproduction for sperm storage. On February 8th, 2012, we started with 
cyclophosphamide pulse therapy as mentioned above, and initially continued with a 
32 mg dose of Medrol. We decreased the dosage of Medrol to 16 mg daily from 
March. The patient’s subjective condition considerably improved, chest X-ray con-
fi rmed basically complete regression of decay cavity in the left lung (after the sec-
ond pulse of cyclophosphamide). Co-trimoxazole 960 mg daily divided into two 
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doses was added to the therapy, as well as Calcichew D3 once daily for osteoporosis 
prevention. 

 Check-up bronchoscopy after third pulse of Cyclophosphamide: regression of 
ulcerative lesions in larynx, trachea and the left main bronchus. 

 The dosage of systemic corticosteroids continued to be decreased; six pulses of 
cyclophosphamide were administered as scheduled, with the last on July 4th, 2012. 
Subsequently the patient was switched to azathioprine 150 mg daily, divided into 
three doses together with medrol 8 mg daily and co-trimoxazole as long-term pre-
ventive therapy. The patient feels well, X-ray and bronchoscopy confi rmed com-
plete regression of the changes in the larynx, trachea and lung parenchyma. An 
otorhinolaryngologic exam showed a milder form of persistent nasal mucous mem-
brane involvement and perforation of nasal septum. ANCA-IF positivity persists, 
but PR3A titers have decreased signifi cantly, from >150 to 14.4. Other autoantibod-
ies are negative.  

   Conclusion 

 In this patient, GPA affecting only the respiratory tract was concluded, but with 
a major, multilocular progressive involvement of airways as well as of lung 
parenchyma. The diagnosis was formulated as follows:

   ANCA-positive vasculitis of GPA type (formerly known as Wegener’s granu-
lomatosis) with ENT involvement (   atrophic crustous rhinopharyngitis, nasal sep-
tum perforation, otitis media secretorica,  Staphylococcus aureus  colonization), 
ulcerations on the ventral wall of the larynx and in the subglottic area with infl am-
matory changes in adjacent mucous membranes and pulmonary involvement 
(granuloma in the left lung with central decay), without renal involvement.    

 It can be concluded that in vasculitis, and especially in GPA-WG, it is always 
necessary to search for the extent of organ involvement. Respiratory tract involve-
ment, either in the form of the upper and large    lower respiratory tract or lung 
parenchyma involvement is very frequent and commonly occurs without any 
other disease manifestations. Bronchoscopy and chest X-ray (also repeated ones) 
are inevitable at the onset of the disease and before initiation of treatment, but 
also during further check-ups. We adjust the therapy to the severity of respiratory 
tract involvement. In the case of diffuse alveolar hemorrhage or multilocular 
involvement with high ANCA titers, combined immunosuppressive therapy is 
indicated, while in limited forms it is possible to try the therapy with co-trimoxazole 
alone.     
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    Abstract 
   Vasculitis is an infl ammation of the blood vessel wall causing damage to the wall 
followed by a wide variety of signs and symptoms, depending on the type of 
 vessels and organs affected. Infl ammation-caused vessel wall injury leads to 
 vascular stenosis, occlusion, aneurysm and bleeding. Thrombosis is not a 
 common symptom but may occur, resulting in serious complications in various 
conditions    of vasculitis.  

  Abbreviations 

   AAV    ANCA-associated vasculitis   
  ANCA    Anti-neutrophil cytoplasmic antibodies   
  CRP    C-reactive protein   
  CSS    Churg-Strauss Syndrome   
  EPA    Eosinophilic granulomatosis with polyangiitis   
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  ESR    Erythrocyte sedimentation rate   
  GPA    Granulomatosis with polyangiitis   
  PE    Pulmonary embolism   
  VTE    Venous thromboembolism   

       Vasculitis is characterized by injury to a vessel wall caused by infl ammation. 
Vasculitis can affect arteries, veins, and capillaries. The clinical manifestations 
depend on the type and size of the affected blood vessels. Damage to the vessel wall 
may result in stenosis with diminished blood fl ow, obstruction followed by necrosis, 
aneurism with danger of rupture and sudden bleeding, or it may result in widespread 
bleeding as a result of the leakage of the vessel wall. 

 Vasculitis is a rare disease that affects people of both sexes and all ages. Some 
types of vasculitis occur in certain age groups more often than in others. The clinical 
signs depend on the size, number and location of the involved blood vessels. 

 There are more than 20 different disorders that are classifi ed as “vasculitis.” The 
nomenclature follows the recommendations of the International Chapel Hill 
Consensus Conference, which published revised criteria in 2013 [ 1 ]. The group of 
vasculitides includes many different types of diseases that are similar in some ways, 
but often differ with respect to affected organs, medications used in treatment, and 
other characteristics. Though vasculitis is a term for a group of rare diseases, there are 
many different types of vasculitis, which may vary greatly in symptoms, severity and 
duration. Finding the correct diagnosis [ 2 ] and starting the recommended treatment as 
soon as possible is the primary goal in the management of patients with vasculitis. 

 Thromboembolic disease is not expected    as a main feature in vasculitis but is an 
increasingly recognized complication of several vasculitides [ 3 ,  4 ]. Infl ammation 
and coagulation are closely related to each other [ 5 ]. It is commonly observed that 
thromboembolic complications coincide with periods of increased vasculitis dis-
ease activity. The underlying mechanisms causing this are still not known. In large- 
and medium-vessel vasculitis, thrombosis may result in stenosis and occlusion. In 
ANCA-associated vasculitis (AAV) and in Behcet’s disease, the risk for venous 
thrombotic events seems to be increased. In AAV, thrombosis is associated with 
increased disease activity [ 4 ]. 

 In a retrospective review of 19 patients with eosinophilic granulomatosis with 
polyangiitis (EPA; Churg-Strauss Syndrome), thrombosis was a signifi cant compli-
cation and authors conclude that thromboprophylaxis may be warranted in EPA [ 6 ]. 
When managing patients with vasculitis, questions remain about the screening of 
asymptomatic patients, prevention of thrombosis, and duration of anticoagulation if 
treatment has already begun [ 7 ]. 

    Case Report No. 1 [ 8 ] 

 A 61-year-old woman was diagnosed with AAV-type GPA (Wegener’s granuloma-
tosis) 24 months ago with nasal infl ammation, abnormal chest radiography and 
granulomatosis infl ammation on a lung biopsy; she had been in remission for 
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18 months under treatment with prednisolone (10 mg/day   ) and sulfamethoxazole. 
She came to the emergency unit with a seven-day history of left-leg edema, purpura 
on both legs and dyspnea and hemoptysis for three days. An ancillary    test revealed 
elevated erythrocyte sedimentation rate, cANCA positivity and pulmonary embo-
lism with pulmonary infarction and deep vein thrombosis. Consequently, the patient 
received a diagnosis of ANCA-associated vasculitis with venous thromboembolism 
(VTE). Therapy was started with enoxaparin, higher doses of prednisolone, cyclo-
phosphophamide, sulfamethoxazole and oxygen. However, two days later the 
patient suddenly died. The circumstances of her death were consistent with the 
occurrence of another PE. 

  Conclusion:  Pulmonologists should consider the possibility of VTE in active 
ANCA-associated vasculitis.  

    Case Report No. 2 [ 9 ] 

 A 64-year-old woman was admitted to the hospital with angina and signs of heart 
failure of 2 weeks’ duration. The patient had a fl u-like illness 3 months before, fol-
lowed by fatigue, malaise, arthralgia, myalgia, orthostatic dizziness, and morning 
stiffness. Symptoms improved in response to oral diclofenac. On admission, an 
ECG showed ST-T changes but no pathological changes were seen in echocardiog-
raphy. Blood tests revealed ESR 90 mm/h and CRP 16.5 mg/L. Over the next few 
days, patient presented with fever and increasing shortness of breath. Among other 
tests and imaging procedures, an open lung biopsy was taken and revealed histo-
logical signs of neutrophilic microabscesses, thrombosis, hemorrhage and granu-
loma characteristic for GPA (Wegener’s granulomatosis). After diagnosis of GPA, 
intravenous methylprednisolone and oral cyclophosphamide were initiated. The 
patient was able to be discharged 3 weeks later with oral medication. 

  Conclusion:  The initial diagnostic confusion was due to the oligosymptomatic 
presentation (limited GPA) with angina and signs of heart failure and underlines the 
fact that GPA can present with myocardial ischemia due to coronary vasculitis, pri-
marily in small- and medium-sized coronary arteries at the cardiac apex.  

    Case Report No. 3 [ 10 ] 

 A 58-year-old man was admitted to the otorhinolaryngology department because of 
a sudden swelling and erythema of the left parotid gland that did not respond to 
antibiotic treatment. Blood tests were unremarkable except for elevated ESR 
(89 mm/h) and CRP (50 mg/L). A biopsy of the parotid gland revealed a necrotizing 
parotitis. A chest X-ray and computed tomography were consistent with bilateral 
pleural effusion and bilateral pulmonary infi ltrates and nodules. Immunology tests 
showed the presence of cANCA with anti-PR3 specifi ty. Three weeks later the 
patient developed hemoptysis and right leg edema due to a right femoral vein 
thrombosis. The work-up for the hypercoagulability state resulted in a strong posi-
tivity for a lupus coagulant. Therapeutic procedures included plasmapheresis, 
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hemodialysis, intravenous cyclophosphamide and methylprednisolone. The patient 
was able to be discharged with oral medication and presented in clinical remission 
at a visit 4 months later. 

  Conclusion:  Vasculitis does not exclude the incidence with other serious syn-
dromes. This case shows an unusual presentation of generalized GPA starting as 
necrotizing isolated parotitis and accompanied by a life-threatening APS.  

    Case Report No. 4 [ 11 ] 

    A 35-year-old Turkish man presented with facial swelling and visible dilated col-
lateral veins over the thorax. These symptoms had begun 3 months prior to his 
admission. Besides a history of symptoms typical of Behcet’s disease, he also 
reported deep vein thrombosis in his calf. ESR was 51 mm/h, CRP 145 mg/L. 
Echocardiography and computed tomography showed extensive thrombosis of the 
superior vena cava with multiple collateral vascular structures in the mediastinum 
secondary to the occlusion of the superior vena cava. He was diagnosed with 
Behcet’s disease based on typical clinical features including thrombophlebitis in the 
absence of any other specifi c etiology. Immunosuppressive therapies, together with 
oral anticoagulants, were the treatment of choice. 

  Conclusion : Behcet’ syndrome is a multisystem vascultits of unknown etiology 
and a unique geographic distribution. It may involve all sizes and types of vessels. 
Lower extremity vein thrombosis is the most frequent manifestation of vascular 
involvement followed by vena cava thrombosis and other symptoms [ 12 ,  13 ].     
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    Abstract 
 Rheumatoid arthritis is an infl ammatory disease characterized by the involve-
ment of peripheral joints with the development of erosive changes on X-rays of 
the affected joints. In some cases, the disease can run an atypical course. In the 
following case reports, we present a patient with rheumatoid arthritis who, 
despite the disease lasting for several years with high    clinical activity, did not 
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develop erosive changes detectable on X-rays. The second case presents a patient 
with a serious pulmonary fi nding without signifi cant articular involvement. Only 
the differential diagnostics of pulmonary fi ndings and targeted examination of 
peripheral joints resulted in the diagnosis of rheumatoid arthritis.  

        Case Report No. 1: Absence of Erosive Changes on X-Rays 
in Spite of 20-Year Duration of Rheumatoid Arthritis 

 This case report presents a 63-year-old female patient with rheumatoid arthritis 
(RA) in whom the disease manifested with edema of ankles and MTP joints in 1990. 
Later the arthritic syndrome progressed with the involvement of knees, shoulders 
and small hand joints. At the onset of the disease, antimalarial agents (Delagil) were 
administered, followed by sulphasalazine (2 g/day) for 2 years. Sulphasalazine had 
to be discontinued due to hepatopathy. Later the patient temporarily took Plaquenil. 
In March, 2000, she started to take prednisone at 10 mg/day. In the period between 
March 2002 and September 2002 she took cyclosporine A that was replaced by 
lefl unomide due to persisting activity of the disease. 

 In January 2003, a physical examination showed arthritic syndrome of PIP I, II, 
V on the right hand, MCP I bilaterally of the wrists and of the right knee with the 
presence of exudate and Baker’s cyst in popliteal fossa, edema of ankles, painful 
crosswise pressure on MTP joints and atrophy of interosseal muscles. The patient 
complained of morning stiffness lasting for several hours. 

 Laboratory parameters were as follows: ESR: 82/105, HGB: 11.0 g/L, RBC: 
4.170.000, WBC: 12.700, PLT: 471.000, urinalysis was negative, LFT: 24, HT: 56, 
ANA: negative. 

 X-rays showed the following fi ndings: mild diffuse osteoporosis on hands, 
denser opacity of soft tissues in the right wrist, rhizarthrosis grade I on the left side; 
osteoporosis of feet, hallux valgus bilaterally, arthrosis of MTP I grade I on the right 
side, grade II on the left side; cervical spine: osteochondrosis of C4-7 discs grade II 
with anterior and posterior osteophytes, C3-4 osteochondrosis grade I, without the 
signs of atlantoaxial dislocation on dynamic X-rays; knees: diffuse osteoporosis, 
minimal narrowing of articular fi ssures bilaterally, tipping of intercondylar emi-
nence bilaterally. Thermographic examination did not reveal the disorder of acral 
circulation suggesting Raynaud’s phenomenon. Ultrasonography of the right knee 
revealed the presence of a small amount of thickened synovium up to 2 mm in 
suprapatellar recess with a minimal amount of fl uid when applying pressure and 
reduction of cartilage of femoral condyles. A Baker’s cyst was found in the popliteal 
fossa, consisting mostly of the tissue that was reaching up to the ankle joint along 
the medial side of the calf. An MRI scan of the wrists showed small effusions with 
synovial thickening in the left-sided metacarpal joint; similar changes could be seen 
in the ulnar part of the left wrist in close vicinity of os ipsiforme. Synovium was also 
mildly thickened in the area of metacarpophalangeal joints. Small articular effusion 
was found between the  os scaphoideum  and radius on the right side. Synovium 
thickening with the presence of small articular effusion was seen in the right-sided 
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metacarpophalangeal joints, especially in MCP II and III. Discrete subchondral cys-
tic changes of up to 4 mm were present in the proximal part of the radius head. 

  Conclusion : Described changes were typical for rheumatoid arthritis in the given 
localizations with accompanying synovium thickening and minimal articular effusion. 

  Diagnostic summary : This was a seropositive rheumatoid arthritis with polyar-
thritis, higher clinical and humoral activity. The disease began in 1990, with reacti-
vation during the last 3 years. With regard to ineffective basal treatment with 
lefl unomide, combined treatment with antimalarial agents and methotrexate after 
the wash-out phase with Questran was initiated in 2003. 

 Disease reactivation with high infl ammatory activity occurred again in 2010, so 
the treatment with antimalarial agents was stopped and biologic therapy with tocili-
zumab was initiated. This treatment led to the regression of the arthritis and a 
decrease of acute phase reactants. In 2011, X-rays of the hands revealed subluxation 
and desaxation of carpometacarpal joint and metacarpophalangeal joint of right- 
sided fi rst digit, bilateral fi nding of narrowing and even vanishing of articular fi s-
sure of the MCP joint of the second digit, more pronounced on the right side, 
bilateral small lateral osteophytes and subchondral sclerotization – stage 3, signifi -
cant narrowing of RC joint space bilaterally with subchondral sclerotization. Feet: 
status post-resection of second to fourth metatarsus heads on the right side, arthrosis 
of MTP joint of big toe bilaterally, spindle-like widening in the middle part of the 
second metatarsus on the left side of a callus-like character.  

    Case Report No. 2: Rheumatoid Arthritis with Dominating 
Pulmonary Involvement and Oligosymptomatic Articular 
Involvement 

 The authors present the case of a 66-year-old female patient transferred to the Clinic 
of Pneumology of the 1st Medical School of Charles University, Thomayer’s 
Teaching Hospital and Out-patient Clinic, Prague, due to a bilateral pulmonary pro-
cess of unknown origin. Family history was negative regarding cardiovascular, pul-
monary, malignant, rheumatologic and metabolic diseases. The patient had worked 
as a kindergarten teacher, and later on as a manual laborer at a printing house, and 
fi nally in a factory producing LP records. Currently she was retired. She lived in a 
family house and bred parrots. She smoked two cigarettes a day, and  denied having 
allergies. Medical history was as follows: arterial hypertension, hyperlipidemia, 
type 2 diabetes on a diet and oral antidiabetics, hypothyroidism on the basis of 
chronic lymphocytic thyroiditis, cholecystolithiasis, hepatic steatosis and spleno-
megaly. The only surgery had been an appendectomy. She had been taking Lokren, 
Moduretic, Blessin, Euthyrox and Glucophage for a long time. 

 The patient was fi rst examined at gastroenterology outpatient clinic in Beroun 
due to elevation of hepatic enzymes. To exclude a hepatic lesion, she was referred 
for an MRI scan of the liver. Lesion in the basal part of the right lung was described 
as a secondary fi nding. A chest CT scan was subsequently performed, with the fi nd-
ing of apparent bilateral large foci – cavities with thick walls. The patient was 
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hospitalized in the Department of Pneumology in Kladno Hospital. Bronchoscopies 
were repeatedly performed, with the fi nding of purulent secretion in bronchi with 
 Staphylococcus aureus  positivity in cultures; an  aspergillus  antigen blood test was 
also positive. A transparietal puncture of the focus under CT control did not prove 
to be of tumorous origin. The only interesting laboratory result was eosinophilia in 
peripheral blood. A quantiferon test was negative. 

 Physical examination at the time of admission: obesity, without dyspnea, blood 
pressure was 118/92 mmHg, O 2  saturation measured by pulse oxymeter was within 
the reference range (97 % without oxygenotherapy), normal respiratory sounds. 
Abdomen was over the chest level, without pathologic fi ndings. Lower extremities 
were without edema or signs of phlebothrombosis. Signs of involvement of periph-
eral joints were not described. 

 Laboratory parameters were as follows: elevated IgE levels (711.8 IU/mL), only 
mildly elevated hepatic enzymes (AST 0.79 μkat/L, ALT 0.64 μkat/L, bilirubin 
26.0 mmol/L, GMT 3.35 μkat/L), lower plasma albumin level (26.6 g/L), mild 
hyponatremia and hypokalemia (Na 133 mmol/L; K 3.2 mmol/L). On admission 
procalcitonin was also positive (1.82 ng/mL) as well as CRP (235.7 mg/L), glyce-
mia was higher (9.70 mmol/L). Urinalysis was negative. Blood gases in peripheral 
arterial blood were within reference range. Blood count showed neutrophilia with-
out left shift; eosinophil count was within reference range. 

 Repeated chest CT scans displayed multiple foci in both lungs – large cavity with 
wide level on the right side, probably corresponding to formed  aspergillus  cavities 
(Fig.  1 ). Bronchoscopic examination revealed considerably erythematous, edema-
tous mucosa of bronchi with orifi ces from which yellow-green purulent secre-
tions with a considerable putrescent odor was sucked off. Culture from bronchial 
lavage contained  Streptococcus viridans  and  Staphylococcus aureus  with preserved 
 sensitivity to oxacillin. Mycological and mycobacteriologic tests were negative. On 

  Fig. 1    Chest CT scan with 
the fi nding of secondarily 
infected decayed rheumatic 
node       
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the basis of these results, we initiated combined antimicrobial treatment (ciprofl ox-
acin, metronidazole, lincomycin). A follow-up bronchoscopic examination showed 
signifi cant regression of purulent secretion, and extramural stenosis of the right 
upper bronchus and of the left main bronchus before the origin of the upper bron-
chus was found. According to macroscopic fi ndings, it was assessed as suspected 
–  infl ammatory granulation. A biopsy of this    granulation was examined histopatho-
logically, fi nding sections of necrotic tissue detritus and organizing granulation tis-
sues fi lled with intense mixed infl ammatory cellularity with a high proportion of 
neutrophils and eosinophil granulocytes. 

 A follow-up chest X-ray after a week of antibiotic administration showed regres-
sion of the cavity size in the right upper lung fi eld and reduction of hydroaeric phe-
nomenon size at the inferior pole of the right hilus. Focus with decomposition in the 
right laterobasal part persisted. There was an apparent regression of round focus in 
the left lateral part, and another focus in the left middle fi eld in the outer angle was 
unchanged (Figs.  2  and  3 ). As tumor and pulmonary mycosis were not confi rmed, a 
systemic disease as the origin of multiple focal processes had to be excluded. 

 Skiagraphy of both hands was performed with the following fi ndings: radio-
carpal fi ssures were mildly narrowed, small erosions on os navicularis, more 
pronounced on the left side. Rhizarthrosis on the left hand. Apparent small ero-
sions and usurations on the heads of MCP joints of third and fi fth digits bilater-
ally, severe erosions and usurations on the head of the left MCP joint of the 

  Fig. 2    Chest X-ray before antibiotic therapy       
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second digit, especially from the volar side, where there was a considerable sub-
luxation position in a metacarpophalangeal joint, especially on the palmar side. 
Small erosions were also apparent on the bases of the digit phalanges. Cystoid 
translucency in the heads of MCP joints as well as digit phalanges. Mild narrow-
ing of IP joints, some of them with minute tippings and with edema of soft tis-
sues. Bouchard’s node at the proximal IP joint of the fi fth digit of the right hand.     

  Conclusion : The above-mentioned skeletal fi ndings on the hand most proba-
bly correspond to the combination of arthritis signs with maximum involvement 
of the left metacarpophalangeal joint of the second digit with the combination of 
arthrotic changes. 

 Rheumatologic consultation was subsequently performed: the patient com-
plained of joint problems lasting for about a year. She noticed deformities and lower 
muscle strength as well as mild edema of joints. After antibiotic therapy at the 
Department of Pneumology, joint edema regressed, but the joints did not bother her 
much. On examination: deformity of joints with ulnar deviation and atrophy of 
interosseal muscles were described on both hands and wrists. MCP and PIP joints 
were not painful on palpation, knees had arthrotic shape, other joints were normal. 

  Conclusion : Suspected rheumatoid arthritis stage II with erosions according to 
radiographic examination. 

  Fig. 3    Chest X-ray after antibiotic therapy       
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 Immunological laboratory parameters showed positivity of anticitrulline anti-
bodies (212.9) and anti-rheumatoid factor IgG antibodies (74.53) as well as cellular 
immunity disorder, probably secondary to infection. On the basis of the above- 
mentioned facts, the condition was assessed as rheumatoid arthritis with minimal 
articular symptoms and dominating pulmonary involvement with the formation of 
necrobiotic nodes with secondary infection. Rheumatic nodes were not found, other 
than in the pulmonary localization. After the hospital discharge we recommended 
continuingher with Biseptol administration to cure the superinfection and the patient 
was referred to regional rheumatology outpatient clinic.  

    Discussion 

 One of the important ACR classifi cation criteria for the diagnosis of rheumatoid 
arthritis (RA) is the presence of X-ray changes typical for RA on postero-anterior 
skiagraph of the hand and wrist. The occurrence of RA without the development of 
X-ray changes is rare. In such cases, clinical fi ndings usually change and after a 
couple of years a different nosologic entity can be recognized, namely from the 
group of diffuse connective tissue diseases, e.g., systemic lupus erythematosus 
(SLE). In SLE the arthropathy does not have the character of erosions. 

 In the fi rst case, from the diagnostic point of view, there is no doubt that it is an 
active form of RA with considerable clinical and humoral activity. From the diag-
nostic criteria according to Arnett et al. [ 1 ] dated 1987, only the seventh of seven 
diagnostic criteria is not fulfi lled regarding X-ray changes, because erosive changes 
were not demonstrated (X-rays assessed by two independent radiologist consul-
tants). The open question is the cause of the absence of erosive changes on the 
hands and wrists. 

 Kirwan et al. [ 2 ] dealt with the problem of the administration of lower doses of 
prednisolone at an early stage of RA and they demonstrated that low dosages 
(7.5 mg daily) inhibited the development of erosive changes. Other literary sources 
confi rm that low doses of corticosteroids (<10 mg/day) protect bone mass and sig-
nifi cantly slow down the development and progression of erosions in RA [ 3 – 5 ]. 
Hickling et al. [ 6 ] similarly drew attention to the fact that prednisolone administra-
tion reduces the progression of erosive changes when comparing two groups of 
patients. The fi rst group took classic therapy – DMARDs + prednisolone 7.5 mg 
daily, while the second took only DMARDs. The observed differences in the devel-
opment of erosions after 2 years were in favor of the prednisolone group, in which 
erosion development was not demonstrated. However, the patients who discontin-
ued prednisolone during the third year of therapy also developed erosive changes. 
The authors assume that low-dosage prednisolone administered at an early stage of 
the disease inhibits radiographic progression and its administration should be on a 
long-term basis. 

 The open issue is whether intermittent therapy with corticosteroids and various 
DMARDs had an impact on the inhibition of the development of erosive changes in 
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our patient. This hypothesis requires further proof. Infl ammatory processes within 
underlying disease, joint immobility, and increased vascularity around the joint 
dominantly    participate in the development of localized bone loss in the form of 
periarticular osteopenia and bone erosions in RA [ 7 ]. The key role in bone mass 
reduction in RA is played by osteoclasts that can be directly activated by pro- 
infl ammatory cytokines such as IL-1, TNF-α, IL-6 and a few others. Synovial tissue 
and chondrocytes also have the capability of producing various cytokines and 
growth factors (TNF, IL-1, IL-11, IL-17 and M-CSF) that can increase the forma-
tion, activity and survival of osteoclasts. Histological sections of a joint affected by 
arthritis demonstrate that multinuclear osteoclasts are present along the resorption 
lacunae in subchondral bone as well as at the areas of bone resorption on the border 
between bone and pannus [ 8 ]. 

 Osteoclasts can also be activated via the essential mechanisms of the immune 
system, such as the receptor activator of nuclear factor κB – RANK and its ligand, 
RANKL (receptor activator of nuclear factor κB ligand). The RANKL antagonist is 
the soluble receptor protein called osteoprotegerin (OPG). OPG binds to RANKL 
and prevents its binding to RANK, thus inhibiting osteoclastogenesis, osteoclast 
function and, on the contrary, supporting their apoptosis [ 9 ]. In physiologic circum-
stances, osteoclastogenesis in the process of bone remodeling depends on the bal-
ance between RANKL-RANK and active OPG. In RA, RANKL is also expressed 
on activated T-lymphocytes (CD + T), on synovial fi broblasts and cartilage chondro-
cytes, which contributes to the disturbance of homeostasis between RANKL and 
OPG [ 10 ]. Hanyes et al. [ 11 ] demonstrated that OPG expression on synovial cells of 
the macrophage type as well as on endothelial cells is lacking in RA. On the con-
trary, RANKL expression in synovial tissue of the patients with active RA is higher 
when compared to patients with inactive RA, osteoarthrosis and controls [ 12 ]. 
Moreover, it has been demonstrated that the treatment of rats with OPG in adjuvant 
arthritis signifi cantly reduces the number of osteoclasts and protects bone and joint 
structures [ 10 ]. The treatment of infl ammatory bone loss in RA results from two 
principal requirements – reduction of bone resorption and increase of bone forma-
tion. New information on the development of periarticular osteoporosis and bone 
erosions in RA opens up new therapeutic options that besides basal treatment 
include anti-cytokine therapy, direct OPG application, inhibition of osteoclast func-
tion (bisphosphonates), activation of osteoblasts, etc. (Table  1 ). However, the patient 
primarily should receive effi cient basal treatment that needs to exert anti-infl amma-
tory properties and that has to slow down X-ray progression. In this context, metho-
trexate plays a historical role [ 13 ] and is successfully combined with sulphasalazine 
and antimalarial agents [ 14 ], cyclosporine A [ 15 ], in basal treatment.  

 The second case points out the diagnosis of RA that was determined on the basis 
of rheumatic nodules in lung tissue. 

 Pulmonary involvement in RA can be asymptomatic or it can be most commonly 
manifested by cough and dyspnea [ 16 ]. The case of a patient with multiple rheumatic 
nodules in the lungs and with pulmonary fi brosis leading to respiratory failure result-
ing in death is also described [ 17 ]. Rheumatic nodules occur in approximately 20 % 
of patients with RA. The incidence of rheumatic nodules in lung parenchyma occurs 
in about 1 % of the patients, while it is present in autopsy samples in 5 % of the 
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patients. They usually occur in those patients who also have subcutaneous rheumatic 
nodules and a positive serum rheumatoid factor. They are more often localized in the 
subpleural area in the right middle, or in both upper lung fi elds and they are more 
frequent in males. They are usually isolated, less frequently multiple, their size ranges 
from several millimeters to several centimeters. Nodules can become necrotic in the 
center where a cavity can be formed as well. After suppressing the disease activity, 
rheumatic nodules frequently regress and vanish [ 18 ,  19 ]. 

 Rheumatic nodules usually occur in patients with the active, long-lasting form of 
RA. However, pulmonary nodules were also observed on HRCT scans in patients 
with early forms of RA [ 20 ]. In our patient, joint symptoms were searched for, only 
on the basis of an accidentally detected pulmonary ailment. A similar case was pub-
lished by Voulgari et al. [ 21 ], who described asymptomatic solitary pulmonary nod-
ules in a 54-year-old male patient who was a smoker. With regard to his age and 
smoking history, they were searching for a malignancy. Histological fi ndings were 
characterized by numerous necroses with the rim of palisade-placed histiocytes and 
interstitial tissue with mononuclear cellular infi ltrate as well as fi brosis. A similar 
histological fi nding was also detected in a subcutaneous nodule from the area of the 
right Achilles tendon, which was identical to the histological picture of the rheu-
matic nodule. A search through the medical history found arthralgia of the small 
hand joints that lasted for about 3 months and more than 1-h stiffness in the morn-
ing. The patient had elevated acute phase reactants and positivity of serum rheuma-
toid factor. On the basis of these fi ndings, methotrexate therapy was initiated. 

 The asymptomatic occurrence of rheumatic nodules in lung parenchyma as 
the fi rst symptom of RA is very rare. In these patients it is always necessary to 
exclude malignancies, tuberculosis, coincident granulomatosis with polyangiitis 
(Wegener’s), fungal infections, and Caplan’s syndrome [ 19 ,  21 ,  22 ].     
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    Abstract 
 The authors of this chapter discuss the atypical course of Still’s disease in 
 adulthood. It is a sine syndrome (skin changes, itchy, linear urticarial rash or 
other skin manifestations, periorbital edema and erythema of eyelids; organ 
manifestations were not present in the patient) with arthritis – in the form of 
monoarthritis of the right knee – that occurred after 23 years of the disease. 
The most pronounced feature was fi ve attacks of fever associated with chills 
and high infl ammatory activity. Therapy with corticosteroids, cyclosporine and 
methotrexate suppressed and reduced relapses of the disease. An attempt to 
discontinue basal therapy led to the last relapse of the disease. Differential diag-
nostic procedures for nosographic demarcation of Still’s disease in adulthood 
associated with sine syndrome are discussed, as well as the options for future 
treatment with biologics.  
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     In 1897 George Frederic Still documented the form of chronic arthritis in children 
known as Still’s disease, or “systemic onset of juvenile rheumatoid arthritis.” 
According to the International League against Rheumatism (ILAR), we classify and 
call it a systemic form of juvenile idiopathic arthritis (sJIA). Juvenile idiopathic 
arthritis (JIA) includes all forms of arthritis that occur before age 16, persist for at 
least 6 weeks and whose etiology is unknown [ 1 – 4 ,  13 ]. One of the forms is sys-
temic arthritis, which is the form that is associated and/or preceded by daily fever 
(1–2 peaks up to 39 °C a day for at least 2 weeks), and the presence of at least one 
of the following signs: volatile erythematous rash, generalized lymphadenopathy, 
hepatomegaly or splenomegaly and serositis [ 3 ,  4 ,  14 ]. The involvement of joints 
(arthritis) itself can occur several weeks or even years after the occurrence of the 
systemic signs [ 14 ]. A serious, potentially life-threatening form of systemic arthritis 
is the macrophage activation syndrome – MAS [ 2 ,  5 ]. 

 Among the various names for RA in childhood, Grossman et al. [ 8 ] push JIA 
as the name for the whole nosologic entity, while Still’s disease or syndrome are 
reserved for cases with a dominating triad of the signs – polyarthritis, lymphade-
nitis and splenomegaly. Wissler-Fanconi syndrome is a clinical variant of JIA, 
with the following signs: sepsis, high, usually intermittent fever, rheumatoid rash 
and leukocytosis present independently from preceding polyarthritis or associated 
with it [ 8 ]. Such a classifi cation is generally not acknowledged and Still’s syn-
drome has been used as the name for the whole set of signs, especially in recent 
years [ 1 ]. As the diagnosis of JIA (as well as Still’s disease and syndrome respec-
tively) is generally reserved for patients younger than 15 or 16 years respectively, 
it is basically not used when occurring in adults. Bywaters [ 2 ] mentioned the pos-
sibility of the occurrence of Still’s syndrome and Wissler-Fanconi syndrome 
respectively in adult patients, and this observation was also confi rmed by others 
[ 1 ,  5 – 7 ,  9 ,  11 ]. 

 Arthritis does not have to be the principal clinical criterion for Still’s disease in 
adulthood. In a multi-center trial comprising 65 patients, arthralgia without arthritis 
was present in 20 patients, of whom only three developed joint deformities [ 1 ]. 
Hajzok et al. [ 10 ] documented a group of six adult patients with Still’s disease. 
Patient No. 1 developed arthritis 1 month after the onset of the disease, and patient 
No. 2 after 2 years. Patient No. 5 experienced acute onset with fever, carditis, and 
arthralgia with exanthema. Patient No. 6 fi rst had volatile exanthema with fever that 
was followed by arthritis 2 weeks later, and patients Nos. 3 and 4 had arthritis pres-
ent from the onset of the disease. 

 Although sJIA is defi ned as a disease of children with the onset before the age of 
16, the course of the disease in adolescence can mimic the course in adults [ 12 ]. 
Prendiville et al. [ 12 ] documented in their paper fi ve patients aged 11–15 with 
multi-organ infl ammatory affl iction, characteristic clinical fi ndings such as fever, 
various forms of pruritus, and linear urticarial eruptions that were associated with 
febrile peaks, especially in the late afternoon and evening. All those patients had 
arthralgia and four of them had transient arthritis that did not develop into persistent 
articular disease in any of the patients. Other clinical symptoms included periorbital 
edema/erythema and non-linear urticarial lesions. Two children had splinter 
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hemorrhages under their nail beds and one girl experienced a fi xed squamous pig-
mented linear eruption. Apathy, myalgia, arthralgia and leukocytosis were docu-
mented in all patients. Other symptoms included sore throat, transient arthritis, 
abdominal pain, lymphadenopathy, hepatomegaly, splenomegaly, elevated ferritin 
levels, and hepatic dysfunction. Arthritis did not persist in any of the patients, and 
the course of the disease varied. Macrophage activation syndrome developed in one 
patient, who recovered after oral administration of Naproxen. Two patients 
responded well to systemic corticosteroid therapy. One girl experienced an epileptic 
seizure and then died from aspiration and asphyxia. Another boy developed severe 
hepatitis associated with renal failure and thrombotic thrombocytopenic purpura; he 
was treated with plasmapheresis, dialysis and systemic corticosteroid therapy. The 
patient had recurrent episodes of rash and fever until he reached adulthood. 

 These children did not fulfi ll the defi ned criteria of systemic idiopathic arthritis 
because persistent arthritis was not present. The adolescent and adult patients had 
the same clinical fi ndings and laboratory parameters as described in Still’s disease 
in adults. The recognition of various urticarial eruptions and febrile peaks is very 
important for the diagnosis of this disease, which can take a serious clinical course 
and be potentially life-threatening. 

 In our group of patients with sJIA, we describe the case of a 38-year-old male 
patient with disease onset at age 15 (1987). The administration of prednisone and 
plaquenil led to complete remission of the disease, but it was not possible to prevent 
recurrent attacks of the disease. Three attacks were documented until 1990, while 
polyarthritis did not occur during the recurrence. High fever with rash dominated 
the clinical fi ndings; corticosteroids and methotrexate were used during the last 
attack (2001). The fourth attack occurred in April 2006. A peritonsillar abscess and 
minimal pericardial effusion were present during this attack, and arthritis was again 
absent. The patient recovered after pulse corticosteroid therapy and the addition of 
cyclosporine. Cyclosporine administration was continued. Corticosteroids were dis-
continued in the spring of 2010, but at the end of October 2010, a sudden relapse 
with sore throat and fever occurred that dominated the clinical fi ndings. A physical 
examination did not reveal any other abnormalities, including arthritic syndrome. 
Laboratory parameters showed high ESR (93/125, 78/115) and high CRP levels (90, 
90, 57 mg/L); protein electrophoresis was as follows: total proteins 62 g/L, alpha1- 
globulin 6.8 g/L, alpha2-globulins 13.2 g/L, betaglobulin 11.9 g/L, gammaglobulins 
12 g/L. Anti-CCP and ANA antibodies were negative, RF was 14.8 IU/mL. 
Synoviogram was as follows: 30 mL of fl uid, 22,000 nuclear cells. Echocardiographic 
fi ndings were as follows: without dilatation and hypertrophy of heart cavities, pre-
served systolic and diastolic function, without vegetations, trace pericardial effu-
sion behind the posterior wall of the left ventricle. Abdominal ultrasonography and 
CT scan revealed hepatosplenomegaly and liver hemangioma. Scintigraphy with 
labeled leukocytes documented signs of mild infl ammatory infi ltration in the area of 
the right knee, without pathologic fi ndings in other areas. 

 Upon discharge, we wrote that he was a 38-year-old patient with a polycyclic 
form of Still’s disease with the onset at age 15. The disease manifested with recur-
rent attacks, the last one in 2006. The patient continued with corticosteroids and 

Absence of Arthritis as a Sign of Sine Syndrome in Still’s Disease in Adulthood



78

cyclosporine until the spring of 2010 when therapy was discontinued due to 
remission. At the end of October 2010, a sudden relapse with sore throat and high 
fever occurred, but without exanthema. Antibiotics were initially administered; 
afterwards the patient was admitted to the local Department of Internal Medicine, 
where pulse corticosteroid therapy led to partial improvement of the condition. 
The patient was transferred to National Institute of Rheumatic Diseases Piešťany 
for further treatment. During the hospitalization we observed septic fever, high 
ESR and CRP, leukocytosis with the left shift (20 % of rods), and pseudopurulent 
exudate in the right knee; however, the culture was negative.  Staphylococcus 
aureus  was confi rmed in one hemoculture, and the patient received antibiotics 
according to sensitivity results. Despite it, septic fever persisted. We performed a 
“leukoscint” examination that confi rmed only low activity in the right knee. 
Similarly, procalcitonin levels were repeatedly slightly elevated, but not as in sep-
tic conditions. Echocardiography was negative as well as an ENT examination. 
Hyperechogenic focus in the liver as seen on ultrasonography was assessed as a 
hemangioma without dynamic changes; the fi nding was verifi ed by a CT scan. We 
administered pulses of corticosteroids (Solu-Medrol 500 mg) with a short-term 
effect; therefore we adjusted the therapy to continual administration of higher 
doses (prednisone 60 mg/daily) with a gradual decrease. Body temperature stabi-
lized, and ESR and CRP decreased slightly. Due to activation of arthritis in the left 
temporomandibular joint, we added methotrexate to the therapy. Nizoral was also 
added due to a yeast superinfection. 

 Case No. 2 is interesting from the point of view of differential diagnostics, previ-
ous course of the disease as well as future prognosis or availability of new thera-
peutic modalities. 

 We have been following a 19-year-old patient from the age of 2.5 when he fi rst 
experienced fever of a “septic” character, associated with non-specifi c clinical 
fi ndings with dominating generalized lymphadenopathy and hepatosplenomegaly. 
The elevation of non-specifi c infl ammatory markers (ESR, CRP), anemia and leu-
kocytosis with the prevalence of polymorphonuclear leukocytes dominated in lab-
oratory parameters. We performed complete laboratory and imaging examinations 
from which we could not confi rm infectious (viral, bacterial, fungal or parasitic) or 
malignant (hemoblastosis, lymphoma, neuroblastoma) etiology. Thus we deter-
mined the diagnosis of the systemic form of juvenile idiopathic arthritis “per exclu-
sionem.” We prescribed pulse methylprednisolone therapy (3 × 30 mg/kg/day), 
with the switch to prednisone at 2 mg/kg/day in combination with nonsteroidal 
anti- infl ammatory drugs. This treatment had an excellent therapeutic effect; how-
ever, the reduction of the daily corticosteroid dosage below 0.25 mg/kg/day was 
associated with the recurrence of systemic signs. Despite the combination with 
available basal drugs (we successively added methotrexate, antimalarial drugs, sul-
phasalazine and cyclosporine A to the therapy), relapses of systemic manifesta-
tions appeared and the patient remained cortico-dependent. From 1996 until 2007 
the disease recurred nine times. There was fever with chills, hepatosplenomegaly, 
transient myalgia and arthralgia, but still without arthritis or erythematous rash; 
does the patient, in hindsight, fulfi ll the diagnostic criteria of sJIA? Is it still 
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“arthritis sine arthritis?” Except for two short periods of remission free of therapy 
(August 2006–December 2006 and July 2007–December 2007), the boy basically 
took corticosteroids during his entire childhood and adolescence. Even a maxi-
mum effort to prevent the adverse effects of long-term corticosteroid therapy could 
not stop the development of serious growth retardation with negative psychological 
impact, especially during adolescence. During the last relapse, in December 2007, 
the patient received the last pulse of methylprednisolone and he has been in clinical 
and laboratory remission without corticosteroid therapy since December 2010. 
What will the future course of his disease be? With regard to his age, we referred 
him to specialists for adults. Does the next relapse of systemic signs nowadays 
automatically have to mean returning to corticosteroid therapy? 

    Discussion 

 In patient No. 1 we confi rmed sJIA sine arthritis in the period from 1987 until 2010, 
when monoarthritis of the right knee occurred. The course of the disease resembles 
the cases [ 12 ] that referred to the above-mentioned disease as adult-onset Still’s 
disease, or systemic juvenile idiopathic arthritis sine arthritis. Our patient fulfi lled 
the criteria of sJIA without arthritis for nearly 13 years, with monoarthritis of the 
right knee occurring in 2010. The disease’s course was very atypical with regard to 
the fact that except for the high fevers with chills, there was a good therapeutic 
response to corticosteroid monotherapy and combined therapy with corticosteroids 
and methotrexate; a rash associated with itching was not present, but other cutane-
ous changes appeared. The patient did not experience abdominal pain, and lymph-
adenopathy was not present. This means that it is a sine syndrome of sJIA with the 
absence of cutaneous changes, arthritis and other organ manifestations, but with the 
presence of fever, high infl ammatory activity (ESR, CRP, electrophoresis) and 
pseudopurulent synovial effusion. It has to be noted that the course of fever was 
similar to that in sJIA. In such conditions it is a big problem to carry out noso-
graphic demarcation of the disease, and it is obligatory to rule out an infectious 
disease (no proof of infectious agent). The ineffectiveness of antibiotic treatment 
supports the assumption that high fever is associated with sJIA. It is also necessary 
to rule out malignant diseases and autoinfl ammatory diseases other than sJIA. 

 In patient No. 2, our opinion is that the diagnosis remains the same as we deter-
mined it at the onset of the disease – sJIA sine arthritis. In periods of remission, the 
patient was and still is free of clinical problems. Except for the above-mentioned 
adverse effects of long-term corticosteroid therapy, we have not confi rmed by 
repeated examinations the development of organ complications as a possible sign of 
any other autoinfl ammatory disease. 

 Corticosteroids, immunosuppressive drugs, and nonsteroidal anti-infl ammatory 
drugs have been used in the therapy of sJIA. Biologic therapy (anakinra and tocili-
zumab) has been recently used in sJIA. This kind of treatment can have better thera-
peutic results and fewer adverse effects as current treatment strategies in this 
relatively rare nosologic entity.     
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    Abstract 
 Sine syndrome occurs in approximately 20 % of psoriatic arthritis cases. From 
the clinical point of view, it is usually characterized by the presence of dactylitis 
and arthritis of DIP joints with the absence of skin involvement. HLA Cw6 tends 
to be present from genetic markers. In this case report, we describe the course of 
psoriatic arthritis sine psoriasis.  

     In 1973 Moll and Wright described psoriatic arthritis as a nosologic entity that often 
manifests with asymmetrical arthritis affecting DIP joints and joints of the anterior 
part of the chest [ 5 ]. Dactylitis, enthesitis, X-ray signs of bone formation, and the 
involvement of terminal phalanges also occur; extraarticular manifestations 
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(ophthalmic, cardiac) are typical. Scarpa et al. [ 13 ] propose the classifi cation of 
psoriatic arthritis in three different forms from the point of view involvement:
    1.     Diagnosed psoriatic arthritis that manifests with apparent or regressing cutane-

ous changes or with nails affected by psoriasis.   
   2.     Psoriatic arthritis sine psoriasis that occurs in patients without psoriasis, but the 

disease occurs in fi rst- and second-degree relatives.   
   3.     An early form of psoriatic arthritis that consists of joint involvement with recent 

onset that occurs in patients with evident forms typical for the diagnosis of pso-
riatic arthritis or in patients in the “sine psoriasis” group.    

  Psoriatic arthritis with sine syndrome occurs in approximately 20 % of all the 
patients with arthritis. From the clinical point of view, it is characterized by the pres-
ence of dactylitis and arthritis of DIP joints. The HLA Cw6 genetic marker is charac-
teristic of sine syndrome in psoriatic arthritis. Clinical manifestation of a sine 
syndrome is characterized by joint involvement, but without apparent skin involve-
ment. Scarpa et al. [ 10 ] point out the frequent occurrence of positive family history of 
psoriasis in fi rst- and second-degree relatives. This means that on the basis of epide-
miological studies, 20 % of the patients with sine syndrome in psoriatic arthritis have 
joint involvement that precedes the occurrence of skin involvement. In our case report, 
we present a disease course in a patient with sine syndrome in psoriatic arthritis. 

    Case Report 

 Patient: 48-year-old male 
 Past history: The patient has been treated for sarcoidosis since 1992. He took 

corticosteroids for 4–5 years. He has been followed for unstable hypertension since 
1996 and treated for hyperuremic syndrome since 1997. He has been taking allopu-
rinol for a long time. 

 Present complaint: Pain in small joints of hands and feet has been occurring 
since 1996. Later on, pain and edema of the wrists and knees appeared as well as 
pain in costochondral articulations. Fever and cutaneous changes were not present. 
Father’s brother had a positive history of psoriasis. Patient’s condition was assessed 
as seronegative arthritis; NSAIDs, combined with low dosages of corticosteroids, 
were added to the therapy. 

 In 2007 the patient was examined at National Institute of Rheumatic Diseases 
Piešťany. Laboratory parameters: moderate infl ammatory activity, RF negativity, 
higher CRP values. HLA-typization confi rmed the presence of HLA-A2, B18, 17 
and Cw6 antigens. X-rays of the hands showed typical changes for stage II psoriasis 
(protuberance and erosions of styloid process of the right ulna and distal part of the 
left radius, of the right MCP 2–4, left MCP 3–5, PIP 3 bilaterally and left DIP 2). 
With regard to clinical presentation, typical X-ray fi ndings, family history, presence 
of HLA-B17 and Cw6 antigens and negativity of rheumatoid factor, the condition 
was assessed as psoriatic arthritis stage II sine psoriasis. The patient started to take 
NSAID, DMARDs (sulphasalazine) and had local cryotherapy on affected joints. 
Despite this treatment, the disease still progressed, markers of infl ammation repeat-
edly increased, and polyarthritic syndrome persisted. Methotrexate was added to the 
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therapy in 2009. Despite this therapy modifi cation, we did not succeed in inducing 
remission; polyarthritis persisted as well as higher humoral activity (ESR: 32/h, 
CRP: 25 mg/L). In February 2011, clinical activity assessed by DAS28 index was 
6.99 (number of painful joints: 20, number of swollen joints: 12, total patient’s 
VAS: 78, ESR: 32/h). The patient was referred for anti-TNF therapy (etanercept), 
which led to a decrease in infl ammatory activity; ESR and CRP levels reached refer-
ence range after 3 months of therapy: ESR: 10/h, CRP: 4.10. DAS28 score decreased 
to 2.68. In the course of the therapy, hepatic enzymes became elevated and therefore 
it was inevitable that the methotrexate had to be discontinued. Currently the patient 
takes sulphasalazine, an NSAID (Flugalin), and etanercept. His condition is clini-
cally stable; the DAS28 score was 2.34 in January 2012. Markers for infl ammation 
and hepatic enzymes were not elevated during laboratory check-ups.  

    Discussion 

 Psoriatic arthritis belongs to the class of diseases that affect musculoskeletal and 
skin structures. Cutaneous changes and nail affection usually precede or occur 
simultaneously with rheumatologic symptoms. In psoriatic arthritis, rheumatologic 
manifestations precede the occurrence of skin lesions in approximately 20 % of the 
patients [ 3 ,  12 ]. If there is a positive family history of psoriasis, we can speak about 
psoriatic arthritis sine psoriasis [ 6 ,  10 ]. In 2009, Olivieri et al. [ 7 ] carried out the 
study of a continual follow-up of 78 patients with an early form of psoriatic arthritis, 
of whom 13 (17 %) had psoriatic arthritis sine psoriasis. Olivieri et al. [ 7 ] state that 
in the past, psoriatic arthritis sine psoriasis was diagnosed in patients who had 
undifferentiated spondylarthritis. The clinical spectrum of patients with undifferen-
tiated spondylarthritis includes incomplete forms of spondylarthritis (e.g., reactive 
spondylarthritis with the presence of asymptomatic infection and PsA sine psoriasis 
or an early form of spondylitis in a pre-radiographic stage of ankylosing spondylitis, 
while the above-mentioned form remains undifferentiated for a long time) [ 8 ]. 

 Olivieri et al. [ 6 ] followed the patients with PsA for 12 months and they focused 
on clinical spectrum of symptoms of PsA. Inclusion criteria consisted of clinical 
symptoms and signs suggesting PsA and psoriasis in fi rst-degree relatives in the 
absence of other rheumatic disease. Sixteen females and four males were examined. 
The average age of the 20 patients was 44.1 (15–77), and the mean duration of the 
disease was 5.3 (1–30) years. From the point of clinical manifestation, fi ve patients 
had peripheral arthritis, peripheral tendosynovitis and tendosynovitis, two had 
peripheral arthritis and tendosynovitis, four had peripheral enthesitis and tendosy-
novitis, one had peripheral arthritis and peripheral enthesitis, three had only periph-
eral arthritis and one patient had only peripheral enthesitis; 15 patients fulfi lled 
Amor’s criteria [ 1 ]. These were 11 criteria of the European working group for spon-
dylarthritis criteria and ESSG criteria [ 2 ]. Results of the study showed that the clini-
cal spectrum of PsA sine psoriasis seems to be broad, and that sensitivity for PsA 
sine psoriasis is missing in Amor’s and ESSG criteria. 

 Scarpa et al. [ 10 ] recently published the study that dealt with clinical presenta-
tions and genetic aspects of PsA sine psoriasis. The group included 57 patients 
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(31 females and 26 males) with undifferentiated spondylarthritis during 9 months of 
follow-up. Clinical analysis showed that dactylitis and arthritis in distal interphalan-
geal joints occurred unequivocally more frequently in patients with a positive fam-
ily history of psoriasis. The presence of the HLA Cw6 antigen was signifi cantly 
more frequent in patients with a positive psoriasis history than with a negative one. 
On the basis of HLA-typization, it was demonstrated that the B-27 antigen was 
signifi cantly more frequent if the family history of psoriasis was negative. The pres-
ence of HLA-Cw6 was associated with DIP arthritis and dactylitis. The conclusion 
of the study states that the occurrence of PsA sine psoriasis as a nosologic sub-entity 
is identifi ed by dactylitis and/or DIP arthritis, HLA-Cw6 presence and a positive 
family history of psoriasis. 

 Two forms of psoriasis vulgaris exist: hereditary, with the onset between the ages 
of 15 and 25, and sporadic, which has a later onset [ 4 ]. Rahman et al. [ 9 ] pointed out 
that 80 % of the patients with early onset have the positivity of HLA-Cw6, and a 
strong family history associated with the occurrence of skin lesions and develop-
ment of arthritis. The patients with sine syndrome in PsA have a broad-spectrum 
history. The clinical presentation is characterized by dactylitis and/or DIP arthritis, 
the presence of the HLA-Cw6 antigen, and a positive family history of psoriasis. 
The classifi cation criteria for psoriatic arthritis (CASPAR) allow the classifi cation 
of psoriatic arthritis sine psoriasis [ 16 ]. 

 The problems of PsA sine psoriasis or nail lesion were documented by Taniguchi 
and Kamatani in 2007 [ 14 ]. The authors presented the clinical course of the disease 
in a patient with classical features of PsA without the occurrence of psoriasis or nail 
lesions for 21 years; this was a 38-year-old male who experienced polyarthralgia in 
1985. The patient did not have any health problems other than diffuse edema of the 
big toe that lasted for 1 month. During the 19 years of follow-up, the patient expe-
rienced asymmetrical polyarthritis, primarily on the hands and feet, including DIP 
joints. During the clinical follow-up, dactylitis of the fi ngers and big toe as well as 
enthesitis that affected insertion of Achilles tendon and insertion of quadriceps 
muscle on patella occurred. Sacroiliac joints or spine were not affected. Subcutaneous 
lesions, psoriasis or nail affection were not observed. Laboratory parameters showed 
higher levels of red blood cells and CRP. Antinuclear antibodies were not present, 
the rheumatoid factor was negative, and antibodies against  Chlamydia trachomatis  
were absent. X-rays of the hands and feet showed a tendency to the destruction of 
DIP joints with irregular distribution. Large ankyloses in IP joints of the hands and 
feet associated with bone proliferation were also observed. Periostitis was present 
on fi nger phalanges. Arthritis distribution was asymmetrical, which was demon-
strated by scintigraphic (99mTc) examination. The disease was resistant to therapy 
with gold salts and sulphasalazine; methotrexate was discontinued due to adverse 
effects and persistent arthritis on hands and feet. Partial effect was achieved with 
minocycline therapy. 

 In other papers published by Scarpa et al. [ 11 ], it was demonstrated that in 47 
consecutively followed patients with early forms of PsA, 29 had a defi nitive form of 
PsA and 18 had a sine psoriasis form. An early form of PsA had an oligo- 
enthesoarthritic pattern in 75 % of the studied patients. Bone scintigraphy was 
increased three times when compared to clinical fi ndings ( p  < 0.001). Joint 
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ultrasonography confi rmed infl ammation of the synovial membrane and/or tendons 
in all active areas of bone scintigraphy, but clinical examination of the patients was 
negative. The presence of articular and tendon erosions detected by standard X-ray 
methods was found in seven patients. 

 Finally, Taniguchi et al. [ 15 ] presented the case of a 57-year-old female with 
polyarthritis since 2008. The patient’s medical history included arthritis of the knee 
joints and dactylitis, but cutaneous changes that would suggest psoriasis never 
occurred. A family history of psoriasis was also negative. Clinical fi ndings included 
musculoskeletal manifestations of PsA with peripheral arthritis, axial involvement, 
enthesitis and dactylitis. The disease course suggested that signifi cant destructive 
disease dominated in PsA sine psoriasis, while arthritis of the knee joints went into 
remission. Laboratory parameters were as follows: elevated alkaline phosphatase, 
CTx and NTx levels. The authors pointed out that elevated markers of bone resorp-
tion could precede PsA with the occurrence of severe bone-joint destructions.     
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    Abstract 
 The diagnosis of ankylosing spondylitis is currently based on the proof of sacroi-
liitis on X-rays. Therefore the term of “ankylosing spondylitis without sacroili-
itis” might seem illogical. However, the clinical course of ankylosing spondylitis 
is (like in other rheumatic infl ammatory diseases) highly variable, ranging from 
mild asymptomatic forms to rapidly progressive ones resulting in ankylosis of 
the spine or replacement of hip joints, in rhizomelic forms or even in extra-artic-
ular manifestations. Thus ankylosing spondylitis can be well “hidden” in this 
broad spectrum of clinical manifestations. A new concept of axial (and periph-
eral) spondyloarthritis throws some other light on these issues, which can explain 
these forms as so-called “pre-radiographic stage of axial spondyloarthritis.”  

     The term of “ankylosing spondylitis without sacroiliitis” undoubtedly belongs to 
“sine syndromes”  since the diagnosis is based on diagnostic criteria where the prin-
cipal criterion defi ning the disease is missing, i.e. sacroiliitis in this case. As to the 
most currently valid and commonly used modifi ed New York criteria dated 1984, 
low back pain and stiffness more than 3 months, improving with exercise, but not 
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relieving by rest; limitation of lumbar spine motion in sagittal and frontal planes; 
chest expansion decreased relative to normal values for age and sex such a situation 
should not occur since the inevitable prerequisite for the defi nitive diagnosis of anky-
losing spondylitis is just X-ray demonstration of sacroiliitis (sacroiliitis grade II 
bilaterally or grade III unilaterally) and one of clinical criteria [ 1 ]. From this point of 
view, it will be necessary to look at the diagnosis of ankylosing spondylitis from a 
more complex prospective while taking into account new insights into this disease. 

 The diagnosis of ankylosing spondylitis (AS) was historically based on X-ray 
demonstration of sacroiliitis [ 2 ]. This concept was confi rmed by other authors and 
thus X-ray signs of sacroiliitis became the decisive criterion for establishing the 
diagnosis of AS. 

 In the 1970s British authors Moll and Wright created the concept of “seronegative 
spondyloarthritis” as a group of infl ammatory diseases of the locomotor system that 
differed from rheumatoid arthritis (seronegativity and absence of rheumatic nodes), 
and were characterized by similar clinical manifestations, such as infl ammatory 
affection of the axial skeleton (sacroiliitis or spondylitis) and affection of peripheral 
joints, skin and mucous membranes. Besides AS, they included psoriatic arthritis, 
reactive arthritis and arthritis associated with infl ammatory bowel disease (ulcerative 
colitis and Crohn’s disease) into this group [ 3 ]. Later, Behcet’s disease and Whipple’s 
disease were excluded from this group. This concept was also supported by the dis-
covery (1973) of a strong association between the HLA B27 antigen and ankylosing 
spondylitis (80–95 %) and to a lesser extent with the other diseases in this group. 

 In the 1990s this group of diseases was extended by a special group of “undif-
ferentiated spondyloarthritis” as a reaction to the fact that the disease had typical 
features of the group in many patients, but did not fulfi ll the diagnostic criteria of 
any of the above-mentioned clinical entities (Amor’s criteria of spondyloarthritis 
and ESSG [European Spondylarthropathy Study Group] criteria) [ 4 ,  5 ].  The fi rst 
diagnostic criteria of ankylosing spondylitis were detailed in 1961 – “Rome crite-
ria” [ 6 ]. As the only criteria, they allow the diagnosis of AS without X-ray signs of 
sacroiliitis since the defi nitive diagnosis of AS can be made either in the presence of 
bilateral X-ray sacroiliitis and one or more clinical criteria, or only in the presence 
of four out of fi ve clinical criteria (infl ammatory pain in the lower back, pain and 
stiffness in the thoracic spine, limited movement in the lumbar spine, limited chest 
expansion and current or previous iritis or its consequences). New York criteria 
dated 1966 [ 7 ] excluded pain in the thoracic spine (due to low specifi city) and iritis 
(due to low sensitivity) from the criteria; however, they require the presence of 
X-ray sacroiliitis for the defi nitive diagnosis of AS, as well as their last modifi ca-
tion, dated 1984 (modifi ed New York criteria) [ 1 ]. These modifi ed criteria require 
the fulfi llment of the X-ray criterion (sacroiliitis grade II bilaterally or grade III 
unilaterally) and the presence of one clinical criterion (infl ammatory back pain, 
limited movement of lumbar spine in two planes, limited chest expansion with 
respect to age and gender) for the diagnosis of AS. 

 It is known that the interval between the onset of problems and diagnosis of AS 
is long and ranges from 6 to 8 years [ 8 ]. In a cross-sectional study in Middle- and 
East-European populations, it was 6–7 years [ 9 ]. The reason is the late X-ray mani-
festation of sacroiliitis. The situation changed after the implementation of magnetic 
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resonance imaging (MRI) into the diagnostics of sacroiliitis. MRI is capable of 
visualizing the presence of infl ammation in the area of sacroiliac joints even when 
destruction of articular areas is not yet present and only bone marrow edema (BME) 
can be observed. It was proved that active sacroiliitis on MRI scans (BME) predicts 
later development of “X-ray” sacroiliitis [ 10 ,  11 ]. This enables establishing the 
diagnosis of AS at an early, i.e., pre-radiographic stage. In spite of the fact that the 
majority of patients with the fi nding of acute sacroiliitis on MRI develop classical 
(“radiographic”) ankylosing spondylitis, this is not true in all cases and some of the 
patients can remain in this stage without developing classical AS, which can result 
in diagnostic uncertainties. This (as well as other reasons), led to the concept of 
“axial spondyloarthritis” which includes these “pre-radiographic stages” as well as 
the conditions where a patient has clinical features of spondyloarthritis but he/she 
does not have sacroiliitis, which would best correspond to the term of “ankylosing 
spondylitis without sacroiliitis”. 

 Axial spondyloarthritis (AxSpA) can be diagnosed in patients with chronic back 
pain (lasting ≥ 3 months) and manifesting before the age of 45, in two ways: (1) by 
“X-ray” criterion, i.e., active sacroiliitis on MRI or defi nitive sacroiliitis on X-rays 
according to modifi ed New York criteria +≥1 characteristic features of spondyloar-
thritis (Table  1 ) or (2) by clinical criterion, i.e., the presence of HLA B27 antigen +≥ 
2 characteristic features of spondyloarthritis, i.e. also without the presence of 
 sacroiliitis [ 12 ]. 

 The term “ankylosing spondylitis without sacroiliitis” can include the following 
conditions:
    1.     Pre-radiographic stage of AS.  Patients in this stage of the disease can have the 

same urgent symptoms as patients with the defi nitive (radiographic) form of the 
disease and they can require the same therapy, i.e., NSAIDs, and in case of inad-
equate response, also biological therapy (anti-TNFα).     

    Case Report No. 1 

 The patient: T.K., 32 years old. Family history: insignifi cant. Personal history: arte-
rial hypertension, on medication, otherwise insignifi cant. He works as a manager, 
smokes 15 cigarettes/day. 

   Table 1    Characteristic    
features of spondyloarthritis  

 Infl ammatory back pain 
 Arthritis 
 Enthesitis (heels) 
 Uveitis 
 Dactylitis 
 Psoriasis 
 Crohn’s disease/ulcerative colitis 
 Good response to non-steroidal anti-infl ammatory drugs 
 Presence of spondyloarthritis in relatives 
 HLA B27 positivity 
 Elevated C-reactive protein (CRP) 
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 Current disease began relatively suddenly and presented with pain in the left hip 
joint since November 2010. The next month pain in the right hip joint occurred as 
well. Pain was fi rst manifested only on exertion, later also at rest and during the 
night. The patient also complained of mild infl ammatory pain of the lower back. 
A more detailed examination was performed in February 2011. Laboratory param-
eters showed mildly elevated C-reactive protein (CRP) and positive HLA B27 anti-
gen. A clinical examination revealed painful movement limitation of both hip joints 
in all directions and shortened distances of the lumbar spine (Schober’s distance, 
laterofl exion); peripheral arthritis was not present. Skeleton scintigraphy docu-
mented intense accumulation of radionuclide in both hip joints (more accentuated 
on the right side), mild accumulation in both shoulder joints, in sternoclavicular, 
costochondral articulations and in the area of the xiphoid process. X-rays docu-
mented aseptic necrosis bilaterally – Fig.  1a, b . X-ray of sacroiliac joints was nor-
mal; later the absence of sacroiliitis was also confi rmed by negative fi ndings on an 
MRI. Arthritis of MCP, PIP and wrist joints was temporarily present in February 
2011. X-ray as well as clinical fi ndings in hips progressed and required replacement 
of both hip joints (the right one in November 2011 and the left in July 2012). After 
both operations the patient feels well; minimal infl ammatory pain of the  lower back 
persists as well as stable mild distance shortening of the lumbar spine. CRP values 
returned to normal. He requires administration of non-steroidal anti-infl ammatory 
drugs (NSAIDs) only seldom. 

    Discussion 

 The diagnosis of the patient can be formulated in different ways: (1) Like AS grade 
I (the patient had been diagnosed with this at a different clinic) – he had correspond-
ing clinical symptoms: infl ammatory back pain and shortened distances, but without 
the X-ray sacroiliitis that was also ruled out by MRI scans later. The disease mani-
fested with hip pain and limited movement and the condition was assessed as a 
“rhizomelic” form of AS. However, the cause of coxalgia was rapidly progressive 
osteonecrosis of the femur head on X-rays – fi rst on the right side and later on the 
left – requiring replacement of both hip joints. Rhizomelic involvement in AS is a 
relatively frequent manifestation, especially in young patients, and in such cases it 
represents a signifi cant predictor of a severe course of AS in the future. Nevertheless, 
the principal disease in this patient had a mild course until now (only slight CRP 
elevation, mild back pain without X-ray changes); moreover, septic necrosis of the 
femur head is not a typical manifestation of AS. The involvement of hip joints in this 
patient is probably not associated with the underlying disease, despite the fact that a 
different cause could not be identifi ed. Therefore we can (currently) conclude that it 
is “idiopathic” osteonecrosis, so the diagnosis of ankylosing spondylitis is uncer-
tain. (2) This disease can be best characterized by the diagnosis of axial spondylo-
arthritis. The “clinical branch” of the diagnostic algorithm (HLA B27 presence + two 
of characteristic features of SpA – Table  1 ) enables making the diagnosis also with-
out the presence of sacroiliitis. Except for the presence of the HLA B27 antigen, this 
patient has infl ammatory back pain, arthritis observed by a physician in the past, and 
elevated CRP. At the same time, this diagnosis does not exclude developing into 
another defi ned disease from the spondyloarthritis group in the future.
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a

b

  Fig. 1    ( a ) X-ray of hip joints dated November 2011: Severe osteonecrosis of head of the right hip 
joint and incipient necrosis on the left side. ( b ) X-ray of hip joints dated November 2012: Hip joint 
prosthesis on the right side, signifi cant progression of osteonecrosis of head of the left hip joint 
when compared to X-rays dated 2011       
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    2.      Ankylosing spondylitis in women . Axial involvement in women with spondylo-
arthritis is less common than in men. While in classic AS (i.e., “radiographic” 
form of spondyloarthritis) the incidence ratio in men to women is 3:1; in AS 
without sacroiliitis (pre-radiographic or non-radiographic form of SpA) it is the 
same (1:1) [ 13 – 15 ]. The disease course is usually milder, and can also be 
 manifested with isolated pain of the cervical spine, without problems in the 
lumbar area [ 16 ,  17 ]. Women also have more frequent involvement of peripheral 
joints [ 18 ] and more frequent uveitis during pregnancy [ 19 ]. The disease in 
women is more commonly accompanied by depression.   

   3.      Descendent forms of AS  are also more common in women. The fi rst manifesta-
tion of the disease can be painful stiffness of the neck [ 16 ]. Sacroiliitis can be 
manifested later   

   4.      Axial form of other diseases from spondyloarthritis group,  where sacroiliitis is 
not a prerequisite for the diagnosis of the axial form (typically in psoriatic 
arthritis – PsA). It probably depends on the positivity of the HLA B27 antigen 
that is more common in patients with the disease manifesting at a young age and 
with axial involvement, and less common in patients with the disease manifest-
ing at a later age, with more frequent peripheral involvement (it is typically 
reactive or psoriatic arthritis with HLA B27 positivity in 20–70 % patients) [ 20 ]. 
Infl ammatory back pain without demonstration of corresponding X-ray changes 
was also seen in Crohn’s disease [ 21 ].    

       Case Report No.2 

 A 58-year-old patient with infl ammatory back pain since 1995, with shortened dis-
tances in the lumbar and thoracic spine, with the manifestation of polyarthritis in 
1998. He has suffered from psoriasis since 1991 (type I with the manifestation 
before age 40, with a positive family history of psoriasis – father suffered from it as 
well). During the follow-up, markers of infl ammation (ESR, CRP) were within the 
reference range; HLA B27 antigen was negative. Spine X-rays showed marked 
parasyndesmophytes – Fig.  2a, b ; there were normal fi ndings on sacroiliac joints, 
without signs of sacroiliitis. Peripheral joints: small destructive changes in DIP 
joints in upper extremities and in MTP joints in lower extremities. 

    Discussion 

 Infl ammatory back pain, shortened distances and X-ray fi ndings on thoracic-lum-
bar margin and on lumbar spine undoubtedly suggested spondyloarthritis in this 
patient, but it would also be possible to consider ankylosing spondylitis in the dif-
ferential diagnostic process. The absence of sacroiliitis and special shape of osteo-
phytes in the spine of a parasyndesmophyte character led to the consideration of 
another type of spondyloarthritis in the presence of psoriasis – an axial form of 
psoriatic arthritis – PsA (the patient has also involvement of the peripheral joints). 
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It is “spondyloarthritis without sacroiliitis,” an axial involvement common in PsA. 
This usually does not cause major problems, is not associated with the elevation of 
acute phase reactants, and generally does not progress signifi cantly.
    5.      Atypical forms of ankylosing spondylitis.  The following asymptomatic forms of 

the disease can be included here:
    (a)     Asymptomatic course and characteristic X-ray signs, i.e., mild forms of the 

disease. Their incidence in the literature ranges from 1.5 to 10 % [ 22 ].   
   (b)     Asymptomatic course with dominating extra-articular manifestations.   
   (c)     Symptomatic course without corresponding X-ray signs (i.e., without 

sacroiliitis).    
      While taking into account the still valid classifi cation criteria, especially in connec-
tion with the concept of “axial spondyloarthritis,” it will be possible to include these 
patients in some of the previously mentioned categories. Probably the only case of 
AS without sacroiliitis quoted in the literature belongs here, despite the fact that the 
author states that this form occurs in 3 % of patients suffering from AS [ 23 ]. Two 
independent studies in families with HLA B27-positive probands with ankylosing 
spondylitis are of interest in this fi eld. In the Cleveland study, 9 of 100 relatives of 
such probands ( n  = 30) had typical clinical symptomatology of AS without corre-
sponding X-ray changes on sacroiliac joints or the spine. In all nine subjects, a posi-
tive HLA B27 antigen (in contrast with asymptomatic relatives) was later confi rmed. 
In the Leiden study of 101 relatives of 20 HLA B27 positive patients with AS, 13 of 

a b

  Fig. 2    ( a ) Hyperostotic    formations on vertebral bodies in nearly all segments, ventrally as well as 
laterally; some of them have the character of bull horns. At Th12/L1 level they have abridging 
character laterally on the right side ( b )       
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86 relatives without sacroiliitis had infl ammatory pain in the thoracic spine accord-
ing to the Rome criteria for AS. Twelve of them were HLA B27 positive [ 24 ]. With 
regard to the fact that data on further development in these relatives are missing, it 
is not possible to rule out that it was a “pre-radiographic stage” of AS (group 1 in 
this case). 

  Conclusion : With the new concept of axial (and peripheral) spondyloarthritis, the 
diagnosis of “ankylosing spondylitis without sacroiliitis” will probably be extremely 
rare.
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    Abstract 
 The occurrence of gouty tophi is typical for the chronic stage of gouty arthritis. 
Tophaceous gout of the spine is rare. It is caused by the deposits of natrium urate 
crystals into the intervertebral space, intervertebral joints, and fi brous tissue, and 
it forms epidural masses. This paper presents an overview of published rare cases 
of sine syndrome in gout – evidence of tophi in the spine in patients previously 
not treated for gout – without prior documented hyperuricemia, arthritis attacks 
or tophi in other locations. In these cases, where there is no history of chronic 
gouty arthritis in a patient with back pain and neurological symptoms, diagnosis 
is diffi cult. Computed tomography and magnetic resonance imaging are helpful 
in the diagnosis, but a defi nitive diagnosis was established by the histopathologi-
cal analysis of the material obtained by decompressive laminectomy or needle 
biopsy.  

     Gout is a clinical syndrome that occurs in people with hyperuricemia and is an 
infl ammatory response of the body to the presence of natrium urate crystals. In its 
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natural course it goes through four clinical stages: (1) asymptomatic hyperuricemia, 
(2) acute attack, (3) intercritical gout, and (4) chronic gout. 

 The chronic stage of gouty arthritis is defi ned by the presence of tophi containing 
deposits of natrium urate. Tophi can be divided into bone tophi and soft tissue tophi. 
Typical localizations of soft tissue tophi are the ear lobe, fi rst metatarsophalangeal 
(MTP1) joint of the foot, along the ulnar edge of the forearm, at the elbows (can 
cause dilation of olecranon bursae), over the extensor parts of the small joints of the 
hands, and at the Achilles tendon. They appear less frequently on eyelids, the 
tongue, in the cartilage of the airways, lungs, and rarely in the pericardium and heart 
valves. 

 In the tophi, secondary deposits of hydroxyapatite arise, which produce X-ray 
calcifi cation-rich shadows. Tophi develop slowly and might not cause any problems 
for a long time. Sometimes they roll over the surface and drain chalky material. 
Tophi in the articular cartilage and subchondral bone give rise to chronic destructive 
arthropathy. Chronic tophaceous gout is associated with the development of second-
ary osteoarthritis which, along with polyarthritis and tophi, are involved in the 
development of severe, often bizarre deformities. 

 Spinal joints are not completely spared from urate deposition, but gouty spondy-
litis is very unusual. Spinal cord compression caused by tophi is considered rare [ 1 ]. 

 In this review, we present the published cases of gout tophi in the spine as the 
fi rst sign of tophaceous gout – without prior hyperuricemia, without symptoms of 
gouty arthritis or without the presence of tophi in other locations (Table  1 ).

   Eight such cases were published since 1985. These were patients who sought 
medical assistance for acute or long-time progressive pain in the lumbar spine [ 2 , 
 4 – 8 ]. Neurological examinations found signs of radiculopathy in the segments 
L4-S1 – numbness in the lower extremities. One patient had spasticity of the upper 
and lower extremities, reduced sensitivity to pain, and abnormal refl exes on the 
extremities. The patient had craniocervical transition affected by the disease [ 3 ]. 

 No patient had a history of arthritis attacks or gout tophi in other locations. 
Medical history revealed hyperuricemia without treatment in only one patient, who 
had a kidney transplant 10 years before. A biopsy proved signs of chronic allograft 
rejection, and treatment included cyclosporin A and corticosteroids, all of which are 
risk factors for the development of gout [ 6 ]. At baseline, six patients had elevated 
levels of serum uric acid [ 2 – 6 ,  8 ], one had a normal level [ 5 ] and in one case, no uric 
acid values were reported [ 7 ]. 

 In three cases, a suspicion was expressed for spondylodiscitis or epidural abscess, 
based on laboratory tests (elevated erythrocyte sedimentation rate, elevated 
C-reactive protein and leukocytes); the presence of erosions of covering surfaces of 
the vertebral bodies on x-ray increased the signal in the lumbar region on scintigra-
phy or imaging of soft tissue masses by MRI [ 4 ,  7 ,  8 ]. 

 The material for histopathological diagnosis was obtained in fi ve cases during 
the surgery – decompressive laminectomy and discectomy [ 2 ,  3 ,  5 ,  7 ,  8 ] and in three 
cases by percutaneous needle biopsy of the lesion point [ 4 – 6 ]. 

 In one patient, swelling and joint pain of the fi rst metatarsophalangeal joint of the 
left foot appeared during the postoperative course and colchicine was introduced 
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into the therapy [ 2 ]. In another patient, after the evidence of tophi in the spine, an 
X-ray image of the feet was done, with typical cysts and erosions visible in the 
MTP1 joint [ 5 ]. One patient subsequently indicated three episodes of acute pain and 
swelling of the MTP1 joint 10 years ago, but without diagnosis and without 
 treatment [ 5 ]. 

    Discussion 

 In chronic gouty arthritis, tophi in the spine are rare. Overall, 46 such cases have 
been reported in the literature [ 8 – 12 ]. The compression of neural structures by a 
tophus is described mostly in patients with longstanding polyarticular tophaceous 
gout. If neurological symptoms occur in this group of patients, this option should be 
taken into consideration [ 13 ]. In our summary of published cases without history of 
gouty arthritis (Table  1 ), hyperuricemia or tophi in other locations, the diagnosis is 
more diffi cult at the onset of spinal pain and neurological symptoms. 

 Natrium urate crystals can be stored in the intervertebral space, in the interverte-
bral joints, in  ligamenta fl ava  and they can form an epidural mass. Described are 
cases with cervical, thoracic and lumbar spine crystals. In the cervical spine they 
can cause the destruction of the dens axis and atlanto-axial dislocation  [ 13 ,  14 ], 
which resemble cervical spine involvement in rheumatoid arthritis. Gouty tophi can 
cause back pain and neurological symptoms of spinal cord compression or nerve 
roots compression – radiculopathy, myelopathy, and  cauda equina  syndrome [ 8 ]. 

 Conventional radiographs of the spine show segment degeneration – interverte-
bral gap reduction, sclerotization of the covering surfaces of the vertebral bodies, 
spondylosis, and spondylolisthesis with spondylolysis, as well as defects and ero-
sion of covering tabs [ 14 ], which may lead to a suspicion of spondylodiscitis. If 
computed tomography (CT) or magnetic resonance imaging (MRI) shows the pres-
ence of soft tissue masses, epidural abscess should also be considered in the differ-
ential diagnosis, especially if the patient has elevated levels of pro-infl ammatory 
parameters [ 4 ,  7 ,  8 ]. 

 The CT shows bone erosions, defects with sclerotic margins on covering sur-
faces of the vertebral bodies and in apophyseal joints that contain a hyperdense 
mass [ 15 ]. Gerster et al. [ 16 ] report that using computed tomography, the natrium 
urate deposits appear quite specifi cally as the masses with a density of 160 HU 
(Hounsfi eld units), which is slightly lower than the density of tophaceous masses 
with calcifi cations present (450 HU). 

 MRI displays tophus as a mass with intermediate to low homogeneous signal 
intensity on T1 weighted image, and heterogeneous intermediate to low signal 
intensity on T2 weighted image. After application of a contrast agent (CA), there is 
either a homogeneous saturation of the tophus or saturation of the peripheral ring 
(hypervascular granulation on the margin of tophi). The enhancement of CA in 
apophyseal joints is associated with hypervascular synovium [ 15 – 17 ]. 

 In the group of patients described above (Table  1 ), despite the fi ndings of diag-
nostic imaging methods that are not quite specifi c for the diagnosis, the defi nitive 
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diagnosis has been made using the specimen obtained by decompressive 
 laminectomy or puncture needle biopsy of the lesion of interest. During the differ-
ential diagnosis of spinal pain, neurological symptoms, CT and MRI-imaged soft 
tissue masses, one should think about the possibility of tophi in this area, especially 
in patients with longstanding chronic tophaceous gout.     
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    Abstract 
 Cho   ndrocalcinosis is the disease caused by an abnormal accumulation of  calcium 
pyrophosphate dihydrate crystals in the cartilage. The release of the crystals into 
the synovial space results in episodes of arthritis and secondary osteoarthritic 
changes. Chondrocalcinosis does not have a characteristic clinical presentation 
but rather typical radiological fi ndings of calcifi cations of articular cartilages and 
ligaments. The pathognomonic sign is proof of calcium pyrophosphate dihydrate 
crystals with positive birefringence in polarized light. 

 Chondrocalcinosis affects knees, shoulders, hip joints and elbows most fre-
quently. Small joints are affected only rarely. Involvement of the axial skeleton is 
even rarer and usually develops in more advanced stages of chondrocalcinosis. 
However, literary sources have also presented several interesting cases of sporadic 
spine involvement in patients without the peripheral joints being affected. 
Chondrocalcinosis can be a rare cause of common symptoms and we have the 
chance to reveal their correct etiology only if we have a high degree of suspicion.  
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     The fi rst papers to present polyarticular chondrocalcinosis on the basis of character-
istic skiagraphic fi ndings were by Žitňan and Siťaj [ 1 ]. Kohn et al. [ 2 ] described, for 
the fi rst time, calcium pyrophosphate dihydrate crystal deposition disease as “pseu-
dogout syndrome,” according to the fi nding of rhomboid microcrystals in synovial 
effusions. Chondrocalcinosis is caused by the inborn or acquired disorder of articu-
lar cartilages with the overproduction of inorganic pyrophosphate that results in its 
crystallization. Calcium pyrophosphate dihydrate crystals are deposited into colla-
gen fi bers of compromised areas of articular cartilages. Joint overload with the dis-
ruption of cartilage surface and subsequent release of crystals into synovial space 
leads to neutrophil and monocyte-macrophage fagocytosis, the release of infl amma-
tory mediators and clinical manifestation of episodic arthritis affecting large joints 
more frequently due to their higher functional strain. The successive degradation of 
articular cartilages results in the development of secondary osteoarthritic and even 
destructive changes of the joints. 

 Clinical presentation of chondrocalcinosis is not characteristic. Typical signs of 
this disease include radiological proof of articular cartilage calcifi cations; however, 
the most important diagnostic method is the analysis of synovial effusion or bioptic 
material and fi nding of needle-shaped or rhomboid crystals of calcium pyrophos-
phate dihydrate in a optical microscope that look like anisotropic positive light-
refracting formations. 

 The hereditary polyarticular type of chondrocalcinosis is characterized by early 
onset (as early as in the third decade); the arthropathy course is more progressive 
and is associated with marked infl ammation. The sooner the fi rst signs occur, the 
more serious and extensive they are. The sporadic oligoarticular type of chondrocal-
cinosis is characterized by later onset (fi fth to seventh decade), changes that affect 
fi brous cartilages more often, and involvement is usually asymmetrical. The disease 
course is more stable, mild, latent and clinically harder to distinguish. Arthritic 
episodes are less severe and we usually observe only partial calcifi cations on X-rays. 

 The characteristic picture of calcifi cations on classical X-rays is caused by 
deposits of calcium pyrophosphate dihydrate that can be localized in intraarticular 
areas (fi brous and hyaline cartilages, synovium), paraarticular areas (articular cap-
sule) and in extraarticular areas (tendons, especially at the place of their insertions, 
ligaments, bursae and soft fi brous tissue). 

 Calcifi cations have a chronic slow, but progressive course, and their distribution 
and extent are variable. They are continuous in the case of total calcifi cations; in 
partial calcifi cations they are less visible and intermittent. Cartilage involvement 
results in the development of secondary generalized arthrosis. The fi rst osteoar-
thritic changes affect the weight-bearing joints and occur in the third to fi fth decade, 
depending on functional loading and disease duration. 

 Fibrous cartilages (knee joint menisci, fi brous disc of the symphysis, and articu-
lar discs of radiocarpal joints) are most commonly affected. The calcifi cation of 
fi brous cartilage is located inside it, and it is diffuse and has a mostly granular char-
acter on X-rays. Hyaline cartilage in large joints (knees, shoulders, hip joints and 
elbows) are less often affected, and cartilage in small joints (intercarpal, radiocar-
pal, talocrural, metacarpophalangeal, metatarsophalangeal, tarsal, sternoclavicular, 
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proximal and distal interphalangeal joints) are affected only rarely. Calcifi cations of 
hyaline cartilage are located in superfi cial layers heading to the synovial cavity, and 
they have a linear pattern on X-rays. 

 The involvement of the axial skeleton is even rarer. Calcifi cations of interverte-
bral discs are usually displayed in advanced stages of chondrocalcinosis. The spine 
can be involved in any part; the most frequently and markedly affected part is the 
cervical spine, with the lumbar spine involved less frequently and thoracic spine 
very rarely (Figs.  1 ,  2 , and  3 ). The cause of the rare involvement of the spine in this 
disease is not known. Local tissue changes, e.g., previous injuries, surgical interven-
tions, tissue necroses or degenerative disorders of the spine are considered to be 
predisposing factors.

     A clinical manifestation of spine involvement in chondrocalcinosis varies, 
including cervical myelopathy, radiculopathy, spinal stenosis or  cauda equina  syn-
drome. The disease is often asymptomatic as well. 

 Involvement of the cervical segment is typically manifested as cervical myelopa-
thy caused by crystal deposits in  ligamentum fl avum  or atlanto-occipital ligament 
resulting in direct compression of the spinal cord or atlanto-axial subluxation. The 
involvement of the craniocervical junction can affect the exit points of cranial nerves 
with its subsequent neuropathy. 

  Fig. 1    X-ray picture    
of cervical spine affection       

 

Clinical and X-ray Findings of Sine Syndrome in Articular Chondrocalcinosis



106

 In the lumbar part, crystals can be deposited into  ligamentum fl avum , interverte-
bral disc, joint capsule of intervertebral joints or into neuroforamina.  Cauda equina  
syndrome occurs frequently. Spine affection can also have a lytic character causing 
pseudospondylolisthesis, or it can sporadically mimic spinal infection. Pre-operative 
diagnostics is complex and therefore the majority of patients are treated by surgical 
decompression and laminectomy. In the course of the surgery, chondrocalcinosis 
can be suspected if calcareous whitish material is found. The assumed diagnosis is 
subsequently confi rmed by histological examination. 

 Deposits of pyrophosphate microcrystals in intervertebral discs form the picture 
of patchy or granular opacities mostly in the central part of intervertebral space and 

  Fig. 2    X-ray picture 
of thoracic spine affection       
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at its ventral margin. The fi rst discrete signs can be found on X-rays in the fourth 
decade, when the involvement of peripheral joints is usually fully developed. 
Opacities at the posterior margin of the spinal canal can also be displayed on X-rays. 
The straightening of cervical and lumbar lordosis and signs of early spondylosis, 
especially in affected lower segments, can be the accompanying signs. In the next 
10 years, calcifi cations in intervertebral spaces become more intense, opacities 
become markedly granular or patchy and the structure in the ventral part gets denser. 
Sclerotization of the articular surface of the vertebral body becomes more pro-
nounced, marginal osteophytes get bigger and the degeneration of affected discs 
with a subsequent narrowing of intervertebral spaces takes place along with disease 
progression. 

 CT scans show oval or nodular calcifi ed lesions around the odontoid process of 
C2 vertebra or along the lamina of vertebral arches (usually lumbar) that can narrow 
the spinal canal. Oval or round, usually iso- or hypointense masses in  ligamentum 
fl avum  resembling gout tophi, often hard to distinguish from hypointense signal of 
 ligamentum fl avum  itself, can be displayed in T1- as well as T2-weighted MRI 
images. Deposits can also be found in interspinal and supraspinal ligaments,  liga-
mentum longitudinale posterius  and interspinal bursae. Although clinical symp-
toms, and especially characteristic radiological signs, can make the diagnosis of 

  Fig. 3    X-ray picture 
of lumbar spine affection       
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chondrocalcinosis very probable, the fi nal diagnosis can be confi rmed only by his-
tological examination of material yielded from a biopsy or preoperative resection. 

    Case Reports 

 Literary sources also presented several interesting cases of sporadic involvement of 
cervical, lumbar and even of the thoracic spine in patients without having the 
peripheral joints affected. 

 An 86-year-old woman was admitted to the Clinic of Neurosurgery because of 6 
months of weakness and stiffness of the upper as well as lower extremities. A CT 
scan of the cervical spine revealed larger hyperdense masses with multiple small 
calcifi cations localized at the C-1/2 level with apparent spinal cord compression. An 
MRI also showed signs of myelomalacia. Posterior decompression with the biopsy 
of epidural mass was subsequently indicated. The presence of calcium pyrophos-
phate crystals in an examined sample led to a fi nal diagnosis: chondrocalcinosis 
causing compressive cervical myelopathy. 

 A 79-year-old woman was admitted to the Clinic of Neurosurgery with a history 
of progressive numbness of the lower extremities, worsening gait, repeated falls and 
a feeling of incomplete emptying of the bladder that lasted for 2 weeks. On the basis 
of clinical examination, X-ray fi ndings of degenerative changes and MRI fi ndings 
of  ligamentum fl avum  hypertrophy with signifi cant stenosis at the L-3/4 level, sus-
pected spinal stenosis and  cauda equina  syndrome were confi rmed. During the 
urgent laminectomy of the L-3 vertebra, calcareous material in the area of the  liga-
mentum fl avum  was found. The ligament was infl amed, swollen and caused com-
pression of the dural sac and nerve roots. A histological examination confi rmed the 
presence of calcium pyrophosphate crystals and hence the fi nal diagnosis: 
chondrocalcinosis. 

 A 72-year-old man was examined at the Clinic of Neurosurgery because of pro-
gressive pain in the left hemithorax for 6 months. The clinical examination was 
insignifi cant. An MRI showed a left-sided hernia of the Th9-10 disc with foraminal 
stenosis and compression of the Th10 nerve root. A mass adhering to the nerve root, 
probably a calcifi ed epitheloid tumor, most likely a meningioma, was found during 
a left-sided Th9 hemilaminectomy. A subsequent histological examination of the 
sample in which rhomboid calcium pyrophosphate crystals with double refraction 
were found enabled the fi nal diagnosis: chondrocalcinosis.  

    Discussion 

 Chondrocalcinosis affects the axial skeleton only rarely. The fi rst signs of calcium 
pyrophosphate crystal deposits in characteristical areas of the spine are usually 
found in advanced stages of chondrocalcinosis. However, literary sources present 
sporadic cases of affection of cervical, lumbar and even of thoracic parts of the 
spine without the involvement of peripheral joints. Chondrocalcinois in the spine is 
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often manifested by symptoms imitating much more common diseases. Therefore it 
is necessary to take into account this rare disease in differential diagnostics of ver-
tebrogenic problems in patients and thus avoid unnecessary surgical procedures. 
The above- mentioned concept of the nosographic description of articular chondro-
calcinosis comes under the picture of sine syndrome that has to be considered in 
clinical manifestation of this disease.     

   References 

   1.    Žitňan D, Siťaj Š (1958) Multiple familial calcifi cation of joint cartilage. Bratisl Lek Listy 28: 
217–224  

   2.    Kohn NN, Hughes RE, McCarty DJ Jr, Faires JS (1962) The signifi cance of calcium phosphate 
crystals in the synovial fl uid of arthritic patients: the “pseudogout syndrome”. II. Identifi cation 
of crystals. Ann Intern Med 56: 738–745  

   Bibliography 

   1.    Lam HY, Cheung KY, Law SW, Fung KY (2007) Crystal arthropathy of the lumbar spine: a 
report of 4 cases. J Orthop Surg 15(1):94–101  

   2.    McCarty DJ (1966) Pseudogout; articular chondrocalcinosis, calcium pyrophosphate crystal 
deposition disease. In: Hollander JL (ed) Arthritis and allied conditions. Lea and Febiger, 
Philadelphia, p 959  

   3.    Molloy ES, McCarthy GM (2006) Calcium crystal deposition diseases: update on pathogene-
sis and manifestations. Rheum Dis Clin North Am 32:383–400  

   4.    Resnick D (1989) Bone and joint imaging. W.B. Saunders Company, Philadelphia, pp 
477–496  

   5.    Rovenský J (2000) Klinická reumatológia. Osveta, Martin, p 167, 538  
   6.    Srinivasan A, Belanger E, Woulfe J, Goyal M (2005) Calcium pyrophosphate dihydrate depo-

sition disease resulting in cervical myelopathy. Can J Neurol Sci 32:109–111  
   7.    Srinivasan V, Kesler H, Johnson M, Dorfman H, Walter K (2012) Tophaceous pseudogout of 

the thoracic spine. Acta Neurochir 154:747–750  
   8.    Žitňan D (1985) Chondrocalcinosis articularis. Osveta, Martin, pp 42–56  
   9.    Žitňan D, Siťaj Š (1963) Chondrocalcinosis articularis. Section I. Clinical and radiological 

study. Ann Rheum 22:144–167  
   10.    Žlnay D, Žitňan D, Schultz P, Killingerová E (1993) Development of peculiar cartilage and 

tendinous changes in advanced hereditary articular chondrocalcinosis. Acta Rheumatol 
11:47–54     

Clinical and X-ray Findings of Sine Syndrome in Articular Chondrocalcinosis



111J. Rovensky et al. (eds.), Sine Syndromes in Rheumatology, 
DOI 10.1007/978-3-7091-1541-1_16, © Springer-Verlag Wien 2014

    Abstract 
 Marfan syndrome (MFS) is a rare autosomal dominant connective tissue dis-
order that can affect many organ systems of the body. MFS is inherited as a 
dominant trait carried by the FBN1 gene, which encodes the connective pro-
tein fi brillin-1 [ 5 ]. The diagnosis is based on internationally defi ned classifi -
cation criteria [ 9 ]. The majority of clinical manifestations of MFS increase 
with age, and diagnosis in early childhood may be diffi cult [ 6 ]. A follow-up 
monitoring in case of clinical suspicion of MFS is mandatory to initiate ther-
apeutical interventions in time.  

     Marfan    syndrome (MFS) is rare, but one of the most common inherited connective 
tissue disorders. The reported incidence is 1 in 5,000 [ 3 ,  10 ], the estimated preva-
lence 1 in 10,000–20,000 [ 14 ]. A family history of MFS has been found in 49 % of 
families with MFS individuals [ 13 ]. In about 25 % of the patients, the disorder 
arises from  de novo  mutations and occurs without a positive family history [ 3 ,  4 ]. 
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 People with MFS tend to be unusually tall, with long limbs and long, thin, 
slender, and spidery fi ngers and toes (so-called arachnodactyly). There is no geo-
graphic, ethnic or gender predisposition. MFS has a wide range of expressions, 
from mild to severe. The most serious complications are defects of the heart valves 
and aorta. The aortic root and arch diameter is signifi cantly greater in persons with 
a family history of MFS and life expectancy is shorter. The key cardiovascular life-
limiting symptom is the development of an aneurysm or dissection of the thoracic 
aorta, especially in patients younger than 50 years of age. MFS may also affect 
the skeleton, eyes, lungs, and, less frequently, the dura and skin. The diagnosis of 
MFS is primarily based on clinical features [ 9 ] but within the revised Ghent crite-
ria, genetic analysis for FBN1 mutation are also included [ 8 ]. Early diagnosis is 
necessary to prevent fatal complications. There is no curative treatment for MFS, 
but careful medical observation and symptom-oriented interventions resulted in a 
marked increase in life expectancy. The mean age of death was 32 in 1972 [ 11 ], 
41 in 1993 and 61 in 1996 [ 12 ]. The management of patients with MFS includes 
blood pressure control, restrictions on physical activities, and treatment of cardio-
vascular disorders including aortic dilatation, aortic dissection and mitral valve pro-
lapse. Pharmacological treatment includes ß-blockers to slow down dilatation of the 
ascending aorta and prevent aortic aneurism, echocardiographic monitoring every 
year until the aortic root diameter exceeds 45 mm and every 6 months thereafter 
until the aortic root dilatation predisposes towards aortic rupture or the aortic root 
diameter exceeds 55 mm, or the aortic root diameter grows to more than 2 mm per 
year. For unknown reasons, life expectancy of patients with MFS is signifi cantly 
lower in men than in women. Early diagnosis and tight disease control is mandatory 
for normal life expectancy. 

    Case Report No. 1 [ 2 ] 

 A 23-year-old man was seen by a cardiologist who suspected Marfan syndrome on 
the basis of the clinical symptoms. At age 27 his aorta had dilated to the extent that 
prophylactic surgery was indicated. The surgery was successful but the patient was 
not provided with detailed information about his MFS. The patient’s brother was an 
active sportsman (basketball). The men’s mother had died of a heart defect at age 
36. The brother suddenly died at age 29 after collapsing during a basketball game. 
The postmortem showed a dissecting aortic aneurism. The signifi cance of the sus-
pected diagnosis of MFS given years before now became clear to the whole family 
as well as to the general practitioner. The medical care was optimal for the brother 
with MFS but not for the whole family, who should have been informed of the 
hereditary character of MFS. 

  Conclusion : If MFS is suspected, all relatives should be informed and evaluated 
for its signs and symptoms. If positive, prophylactic treatment to avoid MFS com-
plications should be started immediately.  
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    Case Report No. 2 [ 1 ] 

 A 19-year-old woman was fi rst seen in an outpatient orthopedic department present-
ing with scoliosis of the thoracolumbar spine. X-rays showed a scoliosis of 60° 
left-convex with an apex at the fi rst and second lumbar body. There were no signs 
of neurologic symptoms. A CT scan showed a progressive deformation of the 
thoraco- lumbar vertebrae with loss of normal vertebral concavity associated with 
progressive antero-lateral growth reduction and exaggeration of vertebral fl attening 
associated with the development of marginal osteophytes which are suggestive for 
spinal osteoarthritis. The fundamental disease was Marfan syndrome. 

  Conclusion : Scoliosis affects about 60 % of MFS patients. In adult MFS, back 
pain caused by scoliosis is three times more frequent than in the general population. 
Ligamentous laxity is also a cause for precocious spinal osteoarthritis (OA) in MFS. 
Patients with spine deformities, joint hypermobility or early OA MFS as an underly-
ing disease should be considered.  

    Case Report No. 3 [ 4 ] 

 A 50-year-old man with a history of smoking had severe chronic obstructive pulmo-
nary disease and pulmonary hypertension. He has had spontaneous left (>20 years 
ago) and right (few months ago) pneumothoraces complicated by a persistent right- 
sided bronchopulmonary fi stula. During the workup for lung transplantation the 
patient was diagnosed as having Marfan syndrome (MFS). Also a chronic superior 
mesenteric artery dissection was found. 

  Conclusion : Although pulmonary symptoms are not generally considered to be a 
main feature of MFS, many patients have some degree of underlying pulmonary 
pathology. Spontaneous pneumothorax is the most often described pathological fea-
ture. Lung histology shows distal acinar emphysema. These pathological fi ndings 
are just beneath the pleural surface with sparing of the surrounding acini.  

    Case Report No. 4 [ 10 ] 

 A healthy 39-year-old man came to the university hospital complaining of a dry 
cough and progressive shortness of breath for 5 days. His shortness of breath was 
manifesting as orthopnea and paroxysmal nocturnal dyspnea, which he experienced 
these problems for the fi rst time in his life; up until then he had no history of cardiac 
or respiratory disease and no history of prior hospitalizations. But there was a 
remarkable family history: his four brothers had all died of unknown reasons before 
reaching their fi rst birthdays, and his mother had died suddenly at age 25. 

 An echocardiogram was performed and showed a severely dilated left ventricle, 
severe aortic regurgitation, a dilated aortic root and an ascending aorta (82 mm) 
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with dissection extending from the root to the ascending aorta. Contrast-enhanced 
computed tomography of the chest revealed a large aneurysm of the ascending aorta 
measuring 9.9 × 9.0 cm with dissection. After successful surgery with graft replace-
ment of the aortic valve, aortic root and ascending aorta with reimplantation of the 
coronary arteries into the graft, the patient recovered within few days. 

 Following surgery, the patient was examined by the ophtalmologist who found 
myopia but no signs of ectopialentis or any other ocular features of MFS. Screening 
of other family members was arranged and two of his children (ages 4 and 5) were 
found to have Marfanoid features with aortic root dilatation. 

  Conclusion : MFS should be recognized early, as medical and surgical manage-
ment can avoid serious complications and improve life expectancy.  

    Case Report No. 5 [ 7 ] 

 A 47-year-old woman presented with a 5-year history of intermittent episodes of 
excruciating back pain confi ned to the sacral area. There was no radiation of pain, 
but the right leg occasionally “gave way,” The back pain usually resolved spon-
taneously with rest. Recently she complained of urinary incontinence. Physical 
examination showed joint laxity and bilateral iridodonesis. During the course of 
her work-up with magnetic resonance imaging, extensive duralectasia was seen, 
beginning at level L5-S1 with expansion of the dura and thinning of the adjacent 
sacrum. There was a mild scalloping of the posterior lumbar vertebral bodies. 
Echocardiography revealed an increased diameter of the aortic root indicating MFS 
as underlying disease. 

  Conclusion : In patients with MFS of any age who have low back pain, radicular 
pain in the buttocks or legs, leg weakness or urinary incontinence, dural ectasia 
might be considered. Dural ectasia is a dilatation of the dural sac and may be seen 
as a major diagnostic criterion of MFS since it is rare in the general population.  

   Conclusion 
 Marfan syndrome is a rare hereditary connective tissue disorder that might affect 
various parts of the body. Symptoms may vary from mild to severe, and diagno-
sis, which is primarily based on clinical signs, may be diffi cult. Once diagnosed, 
prophylactic strategies such as blood pressure control, restriction of physical 
activities, echocardiography monitoring and beta blockers, can avoid life-limit-
ing complications.     
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  Acute interstitial pneumonia 

 chest HRCT scan , 6, 7  
 corticosteroid therapy , 8  
 decreased vital capacity , 7  
 decreasing T-lymphocyte , 7  
 ground glass opacities, chest X-ray , 6  
 patient history , 5–6  
 physical examination , 7  

   Amyopathic dermatomyositis 
 acute interstitial pneumonia , 5–8  
 cancer , 4  
 cutaneous manifestation of , 2  
 defi nition , 3–4  
 diagnostic criteria , 2  
 history of , 2–3  
 interstitial pulmonary involvement , 4  
 with juvenile onset , 3  
 lupus erythematosus , 4  
 magnetic resonance imaging , 3  
 non-specifi c interstitial pneumonia , 45  
 remission , 3  

   Ankylosing spondylitis 
 atypical forms of , 93  
 axial form , 92  
 axial spondyloarthritis (AxSpA) , 89  
 descendent forms of , 92  
 diagnosis of , 88  
 ESSG criteria , 88  
 MRI , 88–89  
 Rome criteria , 94  
 seronegative , 88  
 undifferentiated , 88  
 in women , 92  
 X-ray manifestation , 88–89  

   Atypical forms of granulomatosis with 
polyangiitis (AF-GPA) 

 c-ANCA positivity , 47  
 clinical fi ndings in , 46  
 crescentic glomerulonephritis , 47  
 mortality and morbidity of , 46, 47  

 nodular form , 47  
 overview of , 46  
 secondary infection , 48  
 with Sjögren’s syndrome , 48  

   Axial spondyloarthritis (AxSpA) , 89  

    B 
  Behcet’ syndrome , 62  

    C 
  Cauda equina syndrome , 100, 105, 106, 108  
   Chondrocalcinosis 

 calcium pyrophosphate dihydrate crystal 
deposition , 104  

 case history , 108  
 cauda equina syndrome , 106  
 cervical spine affection , 105  
 clinical presentation of , 104  
 CT scans , 107–108  
 fi brous cartilage calcifi cation , 104–105  
 hereditary polyarticular type , 104  
 ligamentum fl avum , 105  
 lumbar spine affection , 105, 107  
 polyarticular , 104  
 thoracic spine affection , 105, 106  

    D 
  Dural ectasia , 114  

    G 
  Gouty arthritis.    See  Tophaceous gout 
   Granulomatosis with polyangiitis (GPA) 

 clinical presentation , 52  
 respiratory tract involvement 

 bronchoscopy , 54  
 case report , 56–57  
 histopathological examination , 54–55  
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 Granulomatosis with polyangiitis (GPA) ( cont. ) 
 HRCT , 54  
 otorhinolaryngologic 

examination , 52  
 with pulmonary cavitations , 52, 53  
 serum c-ANCA antibodies 

detection , 52  
 skiagraphy/CT scan , 54  
 treatment and follow-up , 57–58  
 treatment of , 55–56  
 with ulcerous lesion , 52, 54  

    I 
  Idiopathic pulmonary fi brosis, UCTD 

 acid-base balance , 40  
 allergies , 40  
 bone densitometry , 41  
 bronchoalveolar lavage (BAL) , 39  
 chest X-ray , 38, 40  
 diagnosis and treatment , 42  
 DLCO , 40  
 family history , 39  
 fi brobronchoscopy , 41  
 histopathological fi ndings , 39  
 HRCT fi ndings , 40, 41  
 past history , 39  
 physical examination , 40  
 present complaint , 40  
 social and working history, abuses , 40  
 spiroergometry , 40  
 spirometry , 40  
 transbronchial biopsy , 41–42  

   Idiopathic thrombocytopenic purpura , 14  
   Interstitial lung disease 

 chest HRCT scan , 26, 27  
 lung biopsy , 27  
 NSIP type , 27, 28  
 patient history , 26  
 physical examination , 26  

   Interstitial pulmonary involvement 
(IPI) , 4, 5, 9  

    J 
  Juvenile idiopathic arthritis (JIA) , 76  

    M 
  Marfan syndrome (MFS) 

 complications of , 112  
 diagnosis of , 112  
 dural ectasia , 114  

 incidence of , 111  
 management of , 112  
 pharmacological treatment , 112  
 pneumothorax , 113  
 prophylactic treatment , 112  
 scoliosis , 113  
 surgical management , 113–114  

    N 
  Necrotizing parotitis , 61–62  
   Non-specifi c interstitial pneumonia(NSIP) 

of the mixed type , 27–28  

    P 
  Pneumothorax , 113  
   Pretibial edema , 14  
   Psoriatic arthritis 

 clinical presentations and genetic aspects 
of , 83–84  

 inclusion criteria , 83  
 laboratory parameters , 82–83  
 oligoenthesoarthritic pattern , 84  
 past history , 82  
 present complaint , 82  
 undifferentiated spondylarthritis , 83  

    R 
  Rheumatoid arthritis 

 absence of erosive changes, X-rays 
 diagnostic summary , 67  
 laboratory parameters , 66  
 patient history , 66  
 X-ray fi ndings , 66–67  

 ACR classifi cation criteria , 71  
 DMARDs , 71–72  
 with dominating pulmonary involvement 

and oligosymptomatic articular 
involvement 

 after antibiotic administration , 69  
 bronchoscopic examination , 68–69  
 chest CT scan , 68  
 immunological laboratory 

parameters , 71  
 laboratory parameters , 68  
 patient history , 67  
 physical examination , 68  
 skiagraphy of , 69–70  

 lower doses administration , 71  
 RANKL antagonist , 72  
 rheumatic nodules , 72–73  
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    S 
  Scoliosis , 113  
   Seronegative antiphospholipid syndrome 

(APS) 
 beta 2-glycoprotein I (beta 2 GPI) 

cofactor , 18  
 CAPS 

 aCL absence/decrease , 19  
 clinical presentation , 19  
 hemolytic-uremic syndrome , 19  
 multiorgan thrombotic-ischemic 

microvascular damage , 19  
 clinical signs , 17  
 defi nition , 18–19  
 elevated I-PAI level , 20  

   Seronegative catastrophic syndrome 
(CAPS) , 19  

 aCL absence/decrease , 19  
 clinical presentation , 19  
 hemolytic-uremic syndrome , 19  
 multiorgan thrombotic-ischemic 

microvascular damage , 19  
   Sjögren’s syndrome 

 with antimalarial drugs , 34  
 autoantibody profi le in , 33  
 biochemical parameters , 32  
 bone marrow and trepanobiopsy 

examinations , 34  
 ENT examination , 33  
 immunoglobulin levels , 32  
 laboratory fi ndings , 32  
 longitudinal follow-ups , 35  
 neck ultrasonography , 34  
 oncomarkers , 33  
 patient history , 32  
 salivary glands biopsy , 34  
 Schirmer’s test positivity , 34  

   Still’s disease 
 arthritis , 76  
 ILAR classifi cation , 76  
 juvenile idiopathic arthritis (JIA) , 

76, 78–79  
 systemic form of juvenile idiopathic 

arthritis (sJIA) , 76, 77  
   Systemic lupus erythematosus (SLE) 

 causes of negative results , 14–15  
 clinical sine syndromes in , 12  
 idiopathic thrombocytopenic 

purpura , 14  
 negative ANA antibodies , 12  
 pretibial edema , 14  
 renal biopsy , 13–14  
 skin manifestations , 12–13  

   Systemic sclerosis sine scleroderma 
 duration of , 25  
 fi nger infarctions , 24  
 with interstitial pulmonary involvement 

 chest HRCT scan , 26, 27  
 lung biopsy , 27  
 NSIP type , 27, 28  
 patient history , 26  
 physical examination , 26  

 mutilating form of , 25  
 PNAP III antibodies , 24  
 pulmonary involvement , 25  
 systemic lupus erythematosus , 25  
 undifferentiated connective tissue 

disease , 25–26  
 without skin involvement , 24  
 WPW syndrome , 25  

    T 
  Tophaceous gout 

 cauda equina syndrome , 100  
 classifi cation , 98  
 conventional radiographs of , 100  
 CT , 100  
 histopathological diagnosis material , 98  
 hydroxyapatite deposits , 98  
 in other location , 98, 99  
 spondylodiscitis/epidural abscess , 98  

    U 
  Undifferentiated connective tissue 

disease (UCTD) 
 idiopathic pulmonary fi brosis 

 acid-base balance , 40  
 allergies , 40  
 bone densitometry , 41  
 bronchoalveolar lavage (BAL) , 39  
 chest X-ray , 38, 40  
 diagnosis and treatment , 42  
 DLCO , 40  
 family history , 39  
 fi brobronchoscopy , 41  
 histopathological fi ndings , 39  
 HRCT fi ndings , 40, 41  
 past history , 39  
 physical examination , 40  
 present complaint , 40  
 social and working history, abuses , 40  
 spiroergometry , 40  
 spirometry , 40  
 transbronchial biopsy , 41–42  
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    V 
  Vasculitis 

 Behcet’ syndrome , 62  
 clinical manifestations , 60  
 GPA , 61  
 infl ammation and coagulation , 60  
 necrotizing parotitis , 61–62  
 with venous thromboembolism (VTE) , 61  

   Venous thromboembolism (VTE) , 61  

    W 
  Wegener’s granulomatosis.    See  Granulomatosis 

with polyangiitis (GPA) 

   Wissler-Fanconi syndrome , 76         
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