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Abstract
Background Fibromyalgia Syndrome (FMS) is a chronic disabling musculoskeletal condition of unknown aetiology 
characterized by generalized musculoskeletal pain, extreme fatigue, mood disturbance, impaired cognition, and 
lack of refreshing sleep. Middle East pain syndrome (MEPS) is a newly described pollution-induced syndrome of 
hyperparathyroidism and fibromyalgia mimicking rheumatoid arthritis, characterized by the radiological presence of 
spur-like excrescences in terminal phalanges. This study aimed to explore the inflammatory nature of Middle East pain 
and Fibromyalgia syndromes.

Methods Eighty primary fibromyalgia patients were included in this study. They were divided into two groups, 
group [1] 1 of 40 FMS patients with low vitamin D levels and secondary hyperparathyroidism, which were diagnosed 
as MEPS, and group [2] of 40 primary FMS patients. They were subjected to full medical history taking, clinical 
examination and laboratory assessment including serum IL-17 by enzyme-linked immunosorbent assay technique, 
as well as assessment of Madrid Sonographic Enthesitis Index (MASEI) using musculoskeletal ultrasound and nailfold 
capillaroscopic pattern assessment. Plain X-ray films for hands were done on all patients.

Results There was a statistically significant elevation of serum IL17 in the MEPS group (median = 58.3 ng/L) 
compared to the FMS group (median = 45.7 ng/L) as the p-value is < 0.05. Capillaroscopic examination revealed a 
statistically significant difference between MEPS and FMS groups regarding angiogenesis as the p-value is < 0.05. 
The ultrasonographic examination also showed a statistically significant difference between MEPS and FMS groups 
as regards MASEI score as the p-value is < 0.05. Hands X-rays evidenced the exclusive existence of tuft spur-like 
excrescences in MEPS patients only.

Conclusion Elevated IL-17 levels, non-scleroderma pattern capillaroscopic and enthesopathy findings in both MEPS 
and FMS patients are strongly supportive that inflammatory mechanisms participate in the pathogenesis of both 
diseases. The significant increase of these findings in MEPS than FMS patients as well as the presence of hand tufts 
spur-like excrescences, confirm that the newly discovered MEPS is a different disease although it involves fibromyalgia 
symptoms and signs.
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Introduction
The symptoms of fibromyalgia (FMS), a chronic pain 
syndrome, include increased sensitivity to tactile stim-
uli, weariness, and diffuse musculoskeletal discomfort. 
According to the American College of Rheumatology 
(ACR), painful areas on the body are one of the distin-
guishing characteristics [1].

A recently identified syndrome resembles rheumatoid 
arthritis (RA) characterized by fibromyalgia, secondary 
hyperparathyroidism, and a chronic vitamin D3 deficit. 
It is an illness brought on by heavy metal contamina-
tion, including lead and cadmium. Then after, this syn-
drome is named Middle East Pain Syndrome (MEPS) 
because it was first described in the Middle East [2]. This 
was ascribed to many factors such as indulgence in fizzy 
waters, smoking, fried snacks, which all were reported to 
be polluted with lead and cadmium [3]. 

Other researchers, like Rafieian et al. [4], confirmed the 
existence of this disease by discovering multiple cases of 
bilateral hand and wrist arthritis associated with fibro-
myalgia and low serum vitamin D. These patients were 
initially misdiagnosed as having rheumatoid arthritis 
(RA), either seropositive or seronegative, and did not 
respond well to nonsteroidal anti-inflammatory drugs 
and disease-modifying anti-rheumatic drugs, which led 
to the ineffective treatment of chronic pain.

75% of MEPS patients without parathyroid gland dis-
ease have secondary hyperparathyroidism (SHPT) [2]. 
Despite having symptoms like RA, all MEPS patients 
meet both the old and new fibromyalgia syndrome cri-
teria and do not meet any RA criteria [2]. The radio-
graphic presence of spur-like excrescences in the finger 
tufts bilaterally is the primary indicator used to diagnose 
MEPS [2]. Chronic pain, weakness, and immunologi-
cal and musculoskeletal illnesses have all been linked to 
hypovitaminosis D. Patients with FMS and arthritis have 
reported chronic pain to be related to low vitamin D lev-
els. Nonetheless, the physiological mechanisms between 
pain and vitamin D remain unclear [5].

Among the central sensitization disorders, FMS works 
by affecting neurotransmitters and inflammatory path-
ways, much in the way a vitamin D deficiency works. It 
is well-recognized that low levels of vitamin D cause 
inflammatory reactions that eventually result in changes 
in sensitivity and chronic discomfort [6].

The aetiology and pathophysiology of fibromyalgia 
are intricate and multidimensional, entailing a complex 
interaction of immunological, neurological, and genetic 
components. Even though the exact mechanisms are still 
not fully known, recent research has shed light on the 

factors that contribute to the onset and maintenance of 
fibromyalgia. Numerous studies indicate that the patho-
genesis of fibromyalgia may involve immune system 
dysregulation and anomalies in immunological func-
tion, such as elevated levels of inflammatory cytokines 
[1]. Interleukin-17, or IL-17, is a significant cytokine that 
plays several roles in the host’s defensive mechanisms 
against infections of the mucosa. It is also a major patho-
logic cytokine in several autoimmune, inflammatory, 
and malignant diseases. Not only does IL-17 have roles 
in inflammation in vivo, but it also has a strong correla-
tion with physiological and pathological processes [7]. 
Numerous autoimmune illnesses have been linked to the 
onset and aggravation of high levels of IL-17 [8].

The primary symptom of fibromyalgia could be caused 
by regional vasomotor dysregulation, which results in 
muscular hypoperfusion. In this regard, several inves-
tigations examining microcirculation anomalies in 
fibromyalgia patients have demonstrated reduced micro-
circulation [9].

A non-invasive diagnostic method for microvascular 
anomalies in a variety of rheumatologic illnesses is nail-
fold capillaroscopy (NFC) [10].

In people suffering from autoimmune and inflamma-
tory rheumatic disorders, fibromyalgia is a common co-
morbidity. This means that these patients, especially the 
ones with aberrant capillaroscopic results, are also likely 
to develop future signs and symptoms of inflammatory 
rheumatic diseases and autoimmune disorders. For this 
subset of individuals, widespread pain may be the initial 
sign of an autoimmune inflammatory rheumatic disease 
[9].

Patients with FMS typically exhibit musculoskeletal 
soreness everywhere, including the entheseal sites, dur-
ing a clinical evaluation. According to one study, FMS 
patients had a considerably higher number of sore enthe-
ses than patients with psoriatic arthritis (PsA), and it 
might be challenging to tell FMS patients from SpA 
patients who have poly-enthesitis [11].

All pathological anomalies of tendon, ligament, or joint 
capsule insertions, including inflammatory alterations 
and degenerative issues, are collectively referred to as 
enthesopathy [12].

Patients and methods
This study was conducted on eighty (80) patients.

(1) forty patients diagnosed with Middle East Pain 
Syndrome (MEPS), who have FMS, low vitamin D 
levels and secondary hyperparathyroidism [12]. They 
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were 37 females and 3 males, their ages ranged from 
21 to 50 years, and they had disease duration ranging 
from 1 to 13 years. The cardinal sign for diagnosing 
MEPS is the radiological existence of spur-like 
excrescences in the tufts of fingers bilaterally. [Fig. 1]

(2) forty primary FMS patients with normal vitamin D 
and PTH levels. They were 38 females and 2 males, 
their ages ranged from 2 to 50 years, and they had 
disease duration ranging from 1 to 10 years.

Fibromyalgia was diagnosed according to the 2016 modi-
fied American College of Rheumatology Diagnostic Cri-
teria for fibromyalgia [13] which requires the following: 
(1) WPI score ≥ 7 [14] and SSS score ≥ 5 [15], or a WPI 
score 4–6 and an SSS score ≥ 9; (2) the presence of wide-
spread pain as defined above; and (3) symptoms of at least 

3 months in duration. The fibromyalgia index question-
naire (FIQ) is an assessment and evaluation instrument 
developed to measure fibromyalgia (FM) patient status, 
progress and outcomes. It has been designed to measure 
the components of health status that are believed to be 
most affected by FM. The FIQ is composed of 20 items 
[16]. 

All patients were recruited from The Rheumatology 
and Rehabilitation department at Al-Zahraa Hospital of 
Al-Azhar University Faculty of Medicine for Girls from 
February 2023 to June 2024.

This study and its protocol have been conducted 
according to regulations and approval of the Ethics Com-
mittee of the Faculty of Medicine for Girls, Al-Azhar 
University, Nasr City, Cairo, Egypt, Registered at Central 
Administration of Research and Development; Egyp-
tian Ministry of Health: Reg No. RHBIRB2018122001 
(approval date, November 2022). The study was con-
ducted according to the principles of the Declaration of 
Helsinki. Informed written consents were obtained from 
all patients for conducting the study and the publication 
of its results.

Exclusion criteria
Other mimicking rheumatic diseases like RA, psoriatic 
arthritis, erosive OA, viral arthritis, reactive arthritis, 
IBD arthritis, palindromic rheumatism., systemic dis-
eases such as cardiovascular, neurologic, renal, metabolic 
and pregnancy or breast-feeding, patients with a history 
of peripheral arterial diseases or any occlusive disorder 
or diseases that are known to cause endothelial dysfunc-
tion (DM, chronic kidney diseases, smoking, obesity and 
Raynaud’s phenomenon), drugs known to affect endo-
thelial function (nitrates, lipid-lowering drugs and aspi-
rin were stopped at least 1 week before assessment, also 
patients on (beta blocker, vasoactive therapies and anti-
coagulants) were excluded and Vasculitis.

Laboratory investigations
We conducted CBC, ESR, CRP and RF by latex aggluti-
nation, ANA by indirect IF technique, T3, T4, TSH and 
PTH by chemiluminescence technique on Cobas e 411 
autoanalyzer and serum vitamin D3. Estimation of serum 
IL-17 was done by enzyme-linked immunosorbent assay 
(ELISA) technique. Serum IL-17 was estimated using a 
commercial ELISA kit from Bioassay Technology Labo-
ratory company with Cat. No E0142Hu. The assay had a 
detection range of 2 ng/L – 600 ng/L and a sensitivity of 
1.06 ng/L.

We did radiological Plain X-ray for hands in anteropos-
terior and lateral views to all patients by Toshiba Digital 
Radiography System DIGIX U device.

Fig. 1 Plain x-ray hand showing spur-like excrescences of terminal pha-
langes in MEPS patients. A: Right hand PA radiograph. B: a zoom of the 
distal phalanges shows the tuft spur-like excrescences
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Musculoskeletal ultrasound assessment of enthesopathy 
and madrid sonographic enthesitis index (MASEI)
Patients were examined with commercially available 
equipment using a (7–11 MHz) linear phased array trans-
ducer (Xario 200, Toshiba ultrasound machine). The 
power Doppler (PD) frequency was set at 9.1 MHz with 
a pulse repetition frequency of 750 Hz. MASEI score was 
used in this study. It investigates six enthesis-locations 
bilaterally in each patient including the brachial triceps 
tendons, distal quadriceps, proximal and distal patellar 
ligaments, distal Achilles tendon, and proximal plantar 
fascia [17].

Nail fold capillaroscopy
The Capillaroscope device used in the study was Dinolite 
version 2.0 version software with a USB cable dedicated 
to calibrating and measuring linear dimensions and areas 
in magnifications: x200–600.

Statistical analysis
Recorded data were analyzed using the statistical pack-
age for social sciences, version 23.0 (SPSS Inc., Chicago, 
Illinois, USA). The quantitative data were presented as 
mean ± standard deviation and ranges when their distri-
bution was parametric (normal) while non-normally dis-
tributed variables (non-parametric data) were presented 
as median with inter-quartile range (IQR). Qualitative 

variables were presented as numbers and percentages. 
Data were explored for normality using the Kolmogorov-
Smirnov and Shapiro-Wilk Test. The p-value was consid-
ered significant as the following: p ≤ 0.05 was considered 
significant, p < 0.001 was considered highly significant, 
and p > 0.05 was considered insignificant.

Results
Comparison between MEPS and FMS regarding 
characteristics, disease-related parameters scores and 
laboratory data
There were no statistically significant differences between 
MEPS and FMS groups regarding age, sex, and disease 
duration, (p > 0.05) Table (1).

It was found that there was a statistically significant dif-
ference between the two groups regarding widespread 
pain index [WPI] (p < 0.05). There were no statistically 
significant differences between the two groups regarding 
symptom severity score [SSS] and fibromyalgia impact 
questionnaire [FIQ] (p > 0.05). Table (1).

PTH was statistically significantly higher in the MEPS 
group (75%) than in FMS patients (0%) (p < 0.001), while 
vitamin D3 was statistically significantly lower in all 
MEPS patients (100%) than in the FMS group (p < 0.05). 
Table (1).

Comparison between MEPS and FMS patients as regards 
IL-17 level
There was a statistically significant elevation of serum 
IL-17 in the MEPS group (median of 58.3ng/l) compared 
to the FMS group (median of 45.7ng/l) p < 0.05. Table (2). 
[N.B.: (1) standard deviation was not valuable statistically 
here because of the wide range of levels. (2) ng/l = pg/ml]. 
Table (2).

Capillaroscopic findings
Capillary density
Regarding capillary density, our results showed that in 
the MEPS group it ranged from 7 to 12 capillary/mm 
with a median value of 10, while in the FMS group, it 
ranged from 5 to 13 capillary/mm with a median value 
of 11. There was no statistically significant difference 
between them (p > 0.05). [Fig. 2B]

Table 1 Comparison between MEPS and FMS regarding 
characteristics and disease-related parameters
Studied Group 
Item

Middle 
East pain 
syndrome

Fibromyalgia test p-value

Sex: N. (%)
 - Female
 - Male

36 (90.0)
4 (10.0)

38 (95.0)
2 (5.0)

X2 = 0.72 0.3

Age (Year)
 - Mean ± SD

39.5 ± 8.7 36.4 ± 9.7 t- test = 1.5 0.1

Disease 
duration (Year) 
Mean ± SD

4.25 ± 3.0 3.25 ± 1.98 t- test = 1.7 0.08

WPI
 - Mean ± SD

13.6 ± 3.6 10.4 ± 3.1 t- test = 4.1 < 0.001

SSS
 - Mean ± SD

9.4 ± 1.3 8.4 ± 1.7 t- test = 1.4 0.14

FIQ
 - Mean ± SD

72.9 ± 11.4 68.4 ± 12.7 t- test = 1.6 0.09

ESR mm
-Mean ± SD

22.45 ± 9.1 21.7 ± 7.9 t- 
test = 0.39

0.6

Vit D ng/ml
-Mean ± SD

9.08 ± 3.3 41.7 ± 6.5 t- 
test = 24.9

< 0.001

PTH pg/ml
-Mean ± SD

77.13 ± 31.0 31.5 ± 9.8 t- test = 8.8 < 0.001

CRP: (%) 1 (2.5%) 0 (0.0%) X2 = 1.01 0.2
RF: (%) 4 (10.0%) 1 (2.5%) X2 = 1.01 0.1
Anti-CCP: (%) 0(0.0%) 0(0.0%) - -

Table 2 Comparisons between MEPS and FMS patients as 
regards IL17
Studied group.
Item

MEPS FMS P-value

IL-17(ng/l)
-Median
-Interquartile range
-Range

58.3
34.4
515 − 29 = 486

45.7
22
224 − 31 = 193

< 0.001*

*Tested with Mann-Whitney U
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Capillary dimensions
In MEPS patients, capillary length ranged from 130 μm 
to 460 μm with a median value of 267 μm and capillary 
width ranged from 21 μm to 87 μm with a median value 
of 40.5  μm. In the FMS group, capillary length ranged 
from 100 μm to 460 μm with a median value of 190 μm 
and capillary width ranged from 23  μm to 78  μm with 
a median value of 34  μm. There was a statistically sig-
nificant difference between MEPS and FMS groups as 
regards capillary length (p < 0.05). At the same time, there 
was no statistically significant difference between MEPS 
and FMS groups as regards capillary width (p > 0.05). 
Table (3) [Fig. 2C].

Other nail fold capillaroscopic findings
Avascular area [Fig.  2B] was found in 9 (22.5%) in the 
MEPS group and 8 (20%) in the FMS group. Micro-
Hemorrhage [Fig.  2A] was found in 4 (10%) in the 
MEPS group and 1 (2.5%) in the FMS group. Sub Papil-
lary venous Plexus SPVP was found in 10 (25%) in the 
MEPS group and 6 (15%) in the FMS group. Angiogen-
esis [Fig. 2D] was found in 7 (17.5%) in the MEPS group 
and 0 (0%) in the FMS group. Normal U-shaped hairpin 

architecture was found in 16 (40%) in the MEPS group 
and 20 (50%) in the FMS group. Abnormally shaped cap-
illaries were found in 12 (30%) in the MEPS group and 10 
(25%) in the FMS group. Twisted capillaries were found 
in 10 (25%) in the MEPS group and 7 (17.5%) in the FMS 
group. Tortious capillaries were found in 12 (30%) in the 
MEPS group and 11 (27.5%) in the FMS group. Capillaro-
scopic parameters could not be assessed in 2 MEPS and 
1 FMS patient due to dark skin. In all these parameters, 
there was a statistically significant difference between 
MEPS and FMS groups regarding angiogenesis (p < 0.05). 
Table (4).

Comparison between MEPS and FMS groups regarding 
MASEI score
In MEPS patients, the MASEI score ranged from 0 to 40 
with a median level of 26, while in FMS patients it ranged 
from 0 to 30 with a median level of 11.5. There was a sta-
tistically significant difference between MEPS and FMS 
groups as regards MASEI score (p < 0.05). Table (5). 
[Figs. 3 and 4]

Table 3 Comparison between MEPS and FMS groups according to capillary dimension
Studied group.
Item

MEPS FMS test* P-value

Capillary length µm
-Median
-Interquartile range
-Range

267.0
153.25
460 − 130 = 330

190
190
460 − 100 = 360

= 519.5 0.02

Capillary width µm
-Median
-Interquartile range
-Range

40.5
14.5
87 − 21 = 66

34.0
16.0
78 − 23 = 55

= 568 0.7

*Tested with Mann-Whitney U

Fig. 2 Capillaroscopic findings in MEPS patients: (A) Microhemorrhage. (B) Avascular area with decreased density. (C) Elongated and dilated capillaries. 
D) Angiogenesis
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Influence of vit D3, PTH and IL17 on MASEI score in MEPS 
and FMS groups
In the MEPS group, there was a significant positive cor-
relation between PTH and IL-17 with MASEI score 
(p < 0.001), while there was an insignificant inverse cor-
relation between vitamin D3 and MASEI score (p > 0.05), 
while in FMS, there was only a significant positive 

correlation between IL-17 and MASEI score (p < 0.05). 
Table (6).

Correlation between MASEI score and disease-related 
parameters in MEPS and FMS groups
There were significant positive correlations between 
SSS, FIQ and WPI with MASEI score, in MEPS patients 
(p < 0.05), while there were no statistically significant 
correlations between these parameters in FMS patients 
(p > 0.05). Table (7).

Discussion
Middle East Pain Syndrome (MEPS) is a newly discov-
ered disease, which may be one of the consequences of 
environmental pollution with heavy metals such as cad-
mium and lead. It was named so, because all the patients 
were from the Middle East [2, 4], though it might affect 

Table 4 Other nails fold capillaroscopic patterns
Studied group.
Item

Middle 
East pain 
syndrome

Fibromyalgia Sig-
nificance 
test

p-
val-
ue

Avascular area 9 (22.5%) 8 (20.0%) X2 = 0.45 0.7
Shape
- U shape
- Tortious
- Twisted
- Abnormal 
shape

16 (40%)
12 (30%)
10 (25%)
12 (30%)

20 (50%)
11 (27.5%)
7 (17.5%)
10 (25%)

X2 = 0.65
X2 = 0.1
X2 = 0.7
X2 = 0.3

0.4
0.7
0.3
0.5

Micro 
haemorrhage

4 (10.0%) 1 (2.5%) X2 = 2.3 0.3

Pericapillary 
edema

10 (25%) 6 (15%) X2 = 7.3 0.4

SPVP 10 (25.0%) 6 (15.0) X2 = 1.7 0.4
Angiogenesis 7 (17.5%) 0 (0.0) X2 = 8.2 0.01*

Table 5 Comparison between MEPS and FMS groups regarding 
MASEI score:
Studied group.
Item

Middle 
East pain 
syndrome

Fibromyalgia Test* p-
val-
ue

MASEI score:
- Range
- Median
- Interquartile range

40 − 0 = 40
26
33.75

30 − 0 = 30
11.5
15

= 476.0 0.00*

*Tested with Mann-Whitney U

Table 6 Correlation between MASEI score and vit D, PTH and 
IL17in MEPS and FMS groups

MASEI score Vit D3 PHT IL17
MEPS r

P- value
-0.265
0.09

0.542
0.00*

0.710
0.00*

FMS r
P- value

-0.034
0.8

-0.281
0.07

0.657
0.00*

Table 7 Correlation between MASEI score and disease-related 
parameters in the MEPS group
Parameter MEPS FMS

r p-value
VAS 0.289 0.07 0.176 0.2
Number of tender points -0.123 0.4 -0.115 0.4
SSS 0.525 0.00* 0.229 0.1
FIQ 0.322 0.04* 0.185 0.2
WPI 0.355 0.02* 0.166 0.3

Fig. 4 Transverse scan showing calcification in tendo Achilles with poste-
rior acoustic shadowing in MEPS patient

 

Fig. 3 Longitudinal scan showing calcification in tendo Achilles with pos-
terior acoustic shadowing in MEPS patient
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people all over the world. This syndrome comprises 
chronic vitamin D3 deficiency or insufficiency, secondary 
hyperparathyroidism, and fibromyalgia (FMS).

FMS, one of the central sensitization syndromes, exerts 
its effects through inflammatory pathways and neu-
rotransmitters, like the mechanism involved in vitamin D 
deficiency. It is known that vitamin D deficiency initiates 
inflammatory processes that lead to the development of 
chronic pain and alterations in sensitivity  [6].

In this study, we aimed to investigate the inflammatory 
nature of MEPS and its distinction from FMS, which is 
one of its components. Regarding disease-related param-
eters, we observed a statistically significant elevation 
in the Widespread Pain Index (WPI) within the MEPS 
group compared to the FMS group (p < 0.05).

Interleukin-17 (IL-17  A) is a key cytokine that links 
T-cell activation to neutrophil mobilization and activa-
tion. As such, IL-17 can mediate protective innate immu-
nity to pathogens or contribute to the pathogenesis of 
inflammatory diseases, such as psoriasis and rheumatoid 
arthritis (7). The functions of IL-17 in vivo are not only 
limited to inflammation but are also strongly associated 
with both physiological and pathological processes [7].

Previous studies tried to evaluate the elevation of IL-17 
in FMS such as Peck et al. [18], who detected elevated 
plasma levels of IL-17 as well as tumour necrosis factor 
(TNF) in patients diagnosed with FMS, and Ellergezen 
et al. [19], who found that IL-17 is elevated in FMS and 
lowered with pregabalin treatment. In the current study, 
there was an elevation of serum IL-17 in both MEPS and 
FMS groups with a statistically significant elevation in 
the MEPS group (58.3 ng/l) compared to the FMS group 
(45.7 ng/l) (p < 0.05). This means that both syndromes 
involve an autoimmune inflammatory process, which is 
exaggerated in MEPS patients.

Many studies point to FMS as an autoimmune inflam-
matory syndrome and the association of elevated serum 
levels of IL-17 with MSUS findings clarifies its poten-
tial role in developing musculoskeletal complaints [20]. 
AbdelKareem et al. [12], found that significant enthe-
sopathy changes were detected among FMS patients 
especially affecting the Achilles, quadriceps, and proxi-
mal patellar tendons.

In our study, we found that the MASEI score ranged 
from 0 to 40 with a median level of 26 in MEPS patients 
which was statistically significantly higher than in FMS 
patients which ranged from 0 to 30 with a median level 
of 11.5 (p < 0.05). We found the enthesis affection was in 
the US-B mode only, in the form of enthesophytes, loss 
of fibrillar pattern, thickening of tendons, bursal involve-
ment, and bone irregularity. There was no activity in 
Power-Doppler US nor bony erosions. This proves that 
the autoimmune inflammation in MEPS is not erosive 
such as that found by Macchioni et al. [11], who found 

in Using PD- mode evaluation, ≥ 1 abnormality was 
noted in 59.3% of patients with PsA, 47.1% with psoriasis, 
and 35.3% with FMS.

Since the IL-17  A inhibitors show efficacy in treating 
multiple facets of SpA, including psoriasis, enthesitis, 
synovitis, bone erosion, new bone formation and pain, 
which illustrates the importance of IL-17  A in disease 
pathophysiology [21], we suggest that the enthesitis and 
high MASEI scores in MEPS our MEPS patients are due 
to the elevated IL-17 levels.

Nailfold capillaroscopy (NFC) is a well-established 
method for the assessment of structural alterations of the 
microcirculation. It is a crucial tool for investigating and 
monitoring patients presenting with Raynaud’s phenom-
enon and vasculitis. Many studies investigated NFC in 
fibromyalgia patients, to see if it has a vasculitis element, 
such as Benlidayı et al. [9], who noted the existence of 
non-specific changes in capillaroscopic observations, 
such as more neoangiogenic capillaries, more avascular 
areas and more micro-aneurysms which are abnormal 
shape capillaries in FMS patients. Lambova et al. [22] 
observed the presence of capillary dilatation in 85% of 
the patients with primary fibromyalgia, while Choi and 
Kim [23] found that the capillary width was significantly 
decreased in FMS patients. They also found abnormally 
decreased digital capillary density in 67 patients with 
fibromyalgia.

Like this, Morf et al. [24] indicated there were sig-
nificantly fewer capillaries in 10 patients with primary 
fibromyalgia compared to healthy controls (P = 0.001). 
Lambova et al. [22], examined 26 patients with primary 
fibromyalgia and found no evidence of giant capillaries.

Regarding our results, we found that MEPS and FMS 
groups presented a non-scleroderma nonspecific pattern 
with minor abnormalities, like dilated, elongated capil-
laries and abnormal shape capillaries, some decrease in 
capillary density, visible SPVP, avascular area and micro-
hemorrhage. There were no giant capillaries.

There was no statistically significant difference between 
MEPS and FMS groups as regards Capillary density score 
and capillary width (p > 0.05), meanwhile, there was a sta-
tistically significant difference between them as regards 
Capillary length and angiogenesis (p < 0.05).

Thereafter, MEPS is a more aggressive form of FMS, 
but the only thing which characterizes it as a new syn-
drome is the radiographic presence of tuft spur-like 
excrescences on the hand’s distal phalanges bilaterally 
[Fig.  1]. This radiographic picture does not exist in any 
other disease including hyperparathyroidism, psoriatic, 
or rheumatoid arthritis. The only similar tuft spurs were 
reported in acromegaly but with a spade-like appearance 
[25], and a sole literature reported this sign in an unex-
plained case report [26].
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Conclusion
Finally, we suggest that elevated IL-17 levels, enthe-
sopathy changes, and nonspecific alterations in capil-
laroscopic patterns in both groups strongly support the 
involvement of inflammatory mechanisms in the patho-
genesis of both diseases. Furthermore, the greater eleva-
tion of IL-17, the more pronounced enthesopathy, and 
the more significant changes in capillaroscopic patterns 
besides the tuft spur-like excrescences observed in the 
MEPS group compared to FMS suggest that MEPS may 
have a distinct pathogenesis from FMS. Therefore, we 
conclude that Middle East Pain Syndrome (MEPS) repre-
sents a newly discovered disease that warrants increased 
attention for accurate diagnosis, further extensive stud-
ies on its pathogenesis, and exploration of preventive and 
curative strategies.
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