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Background: Sagliker syndrome (SS) is characterized by a severe uglifying facial appearance resulting 
from untreated or inadequately treated secondary hyperparathyroidism (SHPT). To date, the craniofacial 
morphology of patients with SS has yet to be analyzed. The present research sought to cephalometrically 
evaluate the craniofacial features of patients with SS and to perform an in-depth analysis of their serum 
biochemical parameters, with the aim of furthering the theoretical basis for the early diagnosis and 
prevention of SS.
Methods: A retrospective chart review of 9 patients who fulfilled the diagnostic criteria for SS were 
included in this study, and their serum biochemical parameters were collected. After subjecting standard 
lateral cephalometric radiographic images to correction for distortions caused by magnification followed by 
digitization, we conducted a cephalometric analysis. Student’s two-tailed t tests or Mann-Whitney U tests were 
used to analyze the data. Thirty-three patients with patients with SHPT alone were also included as controls. 
Results: The lower anterior facial height (ANS-ME) and total anterior facial height (N-Me) measurements 
of patients with SS were significantly increased compared to those of the controls. The angles between the 
Frankfort horizontal, palatal, and occlusal planes and the mandibular plane, were greater in the SS group 
than in the control group, as was the gonial angle. Patients with SS also exhibited a significantly larger 
maxillary protrusion angle and relative position of the maxilla to the mandible. Most patients with SS had 
class II malocclusion, whereas most of the controls exhibited normal occlusion. Soft tissue largely followed 
the same pattern as craniofacial changes. Our investigation also showed that among patients with SHPT, 
female sex, longer duration of dialysis, and higher serum levels of alkaline phosphatase and intact parathyroid 
hormone were associated with development to SS.
Conclusions: Patients with SS show facial and biochemical differences compared to patients with SHPT. 
Female sex, long dialysis duration, and high serum levels of intact parathyroid hormone and alkaline 
phosphatase may be potential risk factors for SS.
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Introduction

Sagliker syndrome (SS), first described by Sagliker in 
2004, is a rare entity occurring in patients with late-stage 
chronic kidney disease in the course of overt secondary 
hyperparathyroidism (SHPT). SS is characterized by a 
severe uglifying facial appearance resulting from extremely 
severe maxillary, mandibular, and nasal deformities, and 
dental anomalies, as well as pathologically benign soft-
tissue oral neoplasms (Figure 1). It also entails numerous 
other manifestations including short stature, irregularly 
scattered skull changes, class II maxillary and mandibular 
malocclusion, fingertip changes, knee and scapula deformity, 
hearing loss, and neuropsychiatric disorders (1-3).

SS has received much research attention since its 
discovery in the early 21st century. Cases of facial skeletal 
changed in patients with late and severe chronic kidney 
disease have been documented sporadically (4,5); however, 
currently, there are no detailed cephalometric data available 
on the relationship between craniofacial abnormalities and 
SS. In the present research, we carried out a cephalometric 
evaluation of the craniofacial characteristics of patients 
with SS together with an in-depth analysis of their 
serum biochemical parameters, and then compared these 
parameters with those of patients with simple SHPT. 
We hope that our findings will further the theoretical 
basis for the early diagnosis and clinical prevention of SS. 
We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-1544).

Methods

Study participants

A retrospective chart review was performed of all patients 
with SHPT who were treated at the Fifth Affiliated 
Hospital of Sun Yat-sen University from 2013 to 2020, and 
their cephalometric and serum biochemical parameters 
were collected. Nine patients with SS were enrolled 
including 3 males (age range, 42–49 years; mean age,  
45.58 years) and 6 females (age range, 36–46 years; mean 
age, 41.32 years). Each participant was diagnosed with SS, 
the confirmation of which was based on the presence of 
the above-described clinical manifestations during long-

term follow-up and 1 of the following criteria being met: 
a facial skeletal deformity affecting the individual’s social 
activities; or a change in the individual’s facial appearance 
judged by at least 3 family members or physicians. A control 
group comprising 33 patients with SHPT was also enrolled 
and included 18 males (age range, 32–56 years; mean age:  
48.75 years) and 15 females (age range, 40–55 years; 
mean age, 46.61 years). Table 1 displays the age and sex 
distributions in the SS and control groups. Among the 
enrolled patients, glomerulonephritis and idiopathic kidney 
disease were the most common etiologies of chronic renal 
failure (CRF). All participants had received renal dialysis for 
a minimum of 2 years. Patients with obvious disharmony of 
facial features, maxillary-mandibular discrepancy, or prior 
major orthodontic treatment were excluded from the control 
group. The study was approved by the Ethics Committee 
of the fifth affiliated hospital of Sun Yat-sen University. 
Participants gave their consent after being fully informed of 
the study’s purpose. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013).

Cephalometric evaluation

For the evaluation of their skeletal and dental features, 
all participants underwent standard lateral cephalometric 
radiography, which was performed by the same radiographer 
adopting a standard technique in all cases. Radiographs were 
obtained at a constant distance with the patient positioned 
2.2 m apart from the X-ray source with their teeth in centric 
occlusion and the lips relaxed. To standardize the distance 
between the patient and the film, as well as X-ray exposure 
and magnification, participants’ heads were kept in position 
with a cephalostat. Each radiograph was traced on 0.002" 
acetate paper by the same investigator. For the avoidance of 
possible bias, the radiographs were traced in a randomized 
order and soft-tissue profiles were excluded. Cephalometric 
landmark points are shown in Figure 2, and Figure 3 shows 
templates of cephalometric analysis for both SS and control 
groups.

Laboratory measurements

The serum levels of calcium (mmol/L), phosphorus 
(mmol/L), and alkaline phosphatase (ALP) (U/L) were 
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Table 1 Participant demographics

SS group (N=9) CTRL group (N=33) P

Sex (males) 3 (33.3%) 18 (54.5%) 0.024*

Age (years) 43.45±9.76 47.68±7.52 0.157

Etiology of CRF –

Glomerulonephritis 5 20

Idiopathic disease 2 6

Hypertensive nephropathy 1 4

Polycystic kidney disease 1 3

Dialytic age (months) 128±30 96±23 0.036*

Treatment Renal dialysis 3 times per week Renal dialysis 3 times per week or 5 times per 2 weeks –

*, significance level, P<0.05. SS, Sagliker syndrome; CTRL, control; CRF, chronic renal failure.

C C
VATECH VATECH

Figure 1 Cephalometric X-rays of a patient with secondary hyperparathyroidism (SHPT) and a patient with Sagliker syndrome, respectively. 

measured using standard automated techniques. A standard 
radioimmunoassay kit (Cobas e411, Roche Diagnostics, 
USA) was used to estimate intact parathyroid hormone 
(iPTH) (ng/L).

Statistical analyses

Cephalometric variables were calculated as the mean and 
standard deviation. Student’s t test or Mann-Whitney 
U tests were used to compare variables or a non-normal 
distribution P<0.05 using All analyses were performed in 

SPSS Statistics 22 (Chicago, IL, USA).

Results

Baseline demographics

We enrolled 9 patients with SS and 33 patients with simple 
SHPT and evaluated their cephalometric craniofacial 
features. The SS group comprised 3 males and 6 females 
(ratio, 0.5:1) with an average age (±SD) of 43.45±9.76 years 
and a dialytic age (±SD) of 128±30 months. The SHPT 
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group comprised 18 males and 15 females (ratio, 1.2:1), who 
had an average age (±SD) of 47.68±7.52 years and a dialytic 
age (±SD) of 96±23 months. The demographic data of all 
participants are listed in Table 1. Statistically significant 
differences were observed between the groups with respect 

to sex (P=0.024), age (P=0.157), and dialytic age (P=0.036).
 

Cephalometric measurements

Inter- and intra-reliability tests revealed no significant 
differences in the digitized cephalometric variables, 
indicating all radiographic parameters to have satisfactory 
reproducibility and the analyses to be reliable. To study 
the cephalometric craniofacial features of the patients with 
SS, we measured their cephalometric linear and angular 
parameters for comparison with those of the control group. 
A descriptive and comparative analysis of all cephalometric 
variables is presented in Table 2. 

The lower anterior facial height (ANS-ME) and total 
anterior facial height (N-Me) measurements of patients with 
SS were significantly increased compared to those of the 
controls (P<0.05). The mandibular body length (Go-Me) of 
the SS group was statistically significantly shorter than that of 
the controls (P<0.05). In terms of angular measurements, the 
angles between the Frankfort horizontal, palatal, and occlusal 
planes and the mandibular plane in participants with SS were 
greater than those in the control group. The gonial angle 
(Ar-Go-Me) also showed a statistically significant increase in 
the SS group compared to the controls (P<0.05). 

In regard to anteroposterior skeletal measurements, 
compared to the controls. In regard to anteroposterior 
skeletal measurements, compared to the controls, patients 
with SS exhibited a significantly larger maxillary protrusion 
angle, and the relative position of the maxilla to the 
mandible was ANB. Meanwhile, the horizontal position of 
the mandible (SNB) and facial angle (NP-FH) showed a 
decrease compared to the controls, although no statistically 
significant differences were observed. The orofacial bones 
of patients with SS also exhibited an enlarged gonion 
angle (Ar-Go-Me) and S-Ar-Go, without any mandibular 
prognathism (S-N-PG), and no significant differences were 
found in the maxillary inclination angle (NL/NSL), anterior 
cranial base (S-N), depth of the bony pharyngeal space (BA-
PNS), or mandibular ramus length (CD-GO). 

In patients with SS, soft-tissue findings included 
elongation of  the distance from the upper l ip to 
Ricketts’ E-line length (UL-EP), an increased upper lip 
inclination angle (AsUL-FH), and some reduction in the 
lower lip inclination angle (BsLL-FH) and soft-tissue 
facial angle (NsPgs/FH) compared to the control group. 
However, no significant differences were found in the chin 
thickness, nose length (N-PRN), nasolabial angle (NLA), 
nasal tip protrusion (S-N-PRN), or distance from the lower 
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Figure 2 Cephalometric landmark points: subspinale (A); 
supramentale (B); nasion (N); nasion of soft tissue (Ns); orbitale 
(Or); pronasale (PRN); anterior nasal spine (ANS); articulare 
(Ar); basion (Ba); condylion (Co); glabella (G); gnathion (Gn); 
gonion (Go); menton (Me); anterior nasal spine (ANS); porion 
(Po); posterior nasal spine (PNS); pogonion of soft tissue (Pos); 
pogonion (Pog); sella (S).

Figure 3 Comparative illustration of the morphological 
craniofacial bone anomalies of patients in the Sagliker syndrome 
(red lines). and control groups (green lines). 
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Table 2 Comparative analysis of skeletal cephalometric measurements between the SS group and the control group

Parameter CTRL SS P Definitions

Angular measurement

SNA 85.27±3.49 92.51±7.48 0.027* Angle from sella to the nasion to the subspinal point

SNB 79.25±2.31 75.77±6.28 0.47 Angle from sella to the nasion to the supramental point

ANB  5.95±1.44 16.73±7.08 0.015* Angle from the subspinal point to the nasion to the supramental point

Y-axis SGn/FH 68.05±1.91 71.78±2.26 0.36 Y-axis indicator of downward or forward position of the chin in  
relation to the upper face

NA/PA 17.75±2.46 38.83±8.02 0.008* Angle of convexity

NP/FH 84.30±2.31 81.76±2.37 0.27 Facial angle 

FH/MP 33.47 ±5.35 49.83±3.36 0.009* Mandibular plane inclination to the Frankfort horizontal plane

OP/MP 11.32±2.14 30.48±3.35 0.005* Mandibular plane inclination to the occlusal plane

PP/MP 31.42±5.49 47.57±1.79 0.008* Mandibular plane inclination to the palatal plane

A-B plane −4.93±3.12 −7.31±1.28 0.34 Facial plane to AB

Gonial angle Ar-Go-Gn 129.95±6.68 151.67±5.94 0.013* Angle formed by line connecting the articulate, gonion, and gnathion

SNAr 18.93±1.65 22.15±3.81 0.26 Cranial base angle

SN/NPog 77.87±1.95 68.26±7.19 0.08 Facial plane to SN

NL/NSL 14.07±1.78 12.37±0.66 0.49 Inclination of the maxilla to the anterior cranial base

SNBa 133.55±5.34 132.28±4.86 0.78 Cranial base angle

NSAr 19.83±1.65 22.15±3.81 0.26 Angle formed by line connecting the articulate, sella, and nasion

SArGo 141.65±3.14 152.83±4.61 0.02* Angle formed by line connecting the sella, articulate, and gonion 

Linear measurement

ANS-Me 66.74±3.15 80.57±6.16 0.022* Lower anterior facial height

N-ANS 51.58±0.89 50.32±4.11 0.83 Upper anterior facial height

N-Me 115.73±2.52 124.23±2.43 0.013* Total anterior facial height

S-Go 71.55±2.52 65.43±3.44 0.25 Posterior facial height

S-Ba 44.77±4.28 48.73±5.08 0.45 Posterior cranial base

S-Ar 31.35±4.11 33.97±4.42 0.52 Posterior cranial base

CD-Go 52.38±1.53 49.27±1.72 0.184 Ramus height

Go-Me 63.67±5.72 52.86 ±4.11 0.038* Mandibular body length

BA-PNS 45.17±2.38 41.53±3.44 0.51 Depth of the bony pharyngeal space

S-N 63.93±2.86 62.57±5.64 0.74 Anterior cranial base length

ANS-PNS 52.87±2.03 62.65±4.85 0.059 Distance between points ANS and PNS in mm.

Co-A 84.18±6.07 83.23±4.89 0.85 Distance between points Co and A in mm.

Co-Gn 109.38±2.55 102.47±4.74 0.091 Mandibular total length

Table 2 (continued)
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Table 2 (continued)

Parameter CTRL SS P Definitions

Tooth

L1/MP 100.65±5.50 86.71±3.55 0.023* Lower incisor labial inclination

L1/NB 40.15±4.91 42.77±2.17 0.49 Angle from the lower incisor to the nasion to the supramental point

U1/NA 21.97±7.18 14.26±3.14 0.39 Angle from the upper incisor to the nasion to the subspinal point

U1/PP 110.59±8.87 108.94±9.76 0.07 Angle from the upper incisor to the palatal plane 

L1/OP 55.71±5.19 59.03±1.62 0.41 Angle from the lower incisor to the occlusal plane

U1/SN 107.17±4.68 102.76±9.04 0.74 Angle from the upper incisor to the sella to the nasion

U1/ L1 112.78±3.5 110.23±9.96 0.82 Upper and lower incisor axis angle

U1/NPog 15.68±9.96 36.42±1.99 0.016* Angle from the upper incisor to the facial plane

Soft tissue measurement

Chin thickness 12.21±2.46 10.78±1.78 0.26 Soft tissue chin thickness Pog–Pogs

LL-E.plane 6.07±3.64 8.67±0.69 0.35 Lower lip to Ricketts’ E-line

N-PRN 68.06±4.65 62.71±6.72 0.75 The length of the nose

UL-E.plane 8.97±6.16 3.12±1.53 0.038* Upper lip to Ricketts’ E-line

S-N-PRN 112±6.63 116.75±5.45 0.46 Nasal tip protrusion

Ns-PRN-Pos 130.76±5.81 127.15±4.79 0.38 Facial convexity including the nose

NsPgs/FH 85.96±5.68 81.64±4.32 0.049* Soft-tissue facial angle

NLA 100.96±8.47 107.98±6.62 0.46 Nasolabial angle

AsUL-FH 34.89±2.51 39.73±3.79 0.038* Inclination of the upper lip

BsLL-FH 79.32±7.62 73.16±6.35 0.027* Inclination of the lower lip

*, significance level, P<0.05. SS, Sagliker syndrome; CTRL, control.

lip to Ricketts’ E-line (LL-EP) between the groups (P>0.05).
Regarding dental features, the U1/NPog was significantly 

larger in the SS group than in the control group, while 
the lower incisor labial inclination angle (L1/MP) was 
significantly decreased. The U1/NA, U1/PP, U1/SN, and 
U1/L1 of the SS patients showed reductions compared to 
those of the controls; however, no statistical significance 
was found. Furthermore, among the participants with SS, 
there were 6 (66.7%) cases of class II skeletal malocclusion, 
2 (22.2%) cases of class III malocclusion, and 1 (11.1%) case 
of normal occlusion, whereas most of the controls exhibited 
normal occlusion.

Serum biochemical parameters and iPTH levels

As shown in Figure 4, the serum levels of iPTH, as well 
as those of ALP, were significantly higher in the SS group 

than in the control group (P<0.001); however, the levels of 
serum calcium and phosphorus did not differ significantly 
between the groups. Next, we further determined the 
relationship between serum calcium, iPTH, and ALP. As 
shown in Figure 5, in the control group, when (Ca2+) was  
2.0–3.0 mmol/L, the levels of serum iPTH increased; 
however, the iPTH levels were decreased in higher Ca2+ 
concentrations. However, trends about the Ca2+ and serum 
iPTH were not observed for serum iPTH in the SS group. 
Furthermore, the levels of serum iPTH were positively 
correlated with the ALP levels in both the SS group 
(Y=0.8467X−874.4, R=0.778, P<0.05) and the control group 
(Y=3.530X−261.9, R=0.621, P<0.001).

Discussion

A Turkish population-based study of 5,000 patients 
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Figure 4 Biochemical characteristics of patients in Sagliker syndrome (SS) and control (CTRL) groups. (A) Levels of serum calcium; (B) 
levels of serum phosphorus; (C) levels of serum intact parathyroid hormone (iPTH); (D) levels of serum alkaline phosphatase (ALP).

Figure 5 Relationships between serum calcium, intact parathyroid hormone (iPTH), and alkaline phosphatase (ALP) in the Sagliker 
syndrome (SS) and control groups. (A) Relationships between serum calcium and iPTH in control groups; (B) relationships between serum 
calcium and iPTH in SS groups; (C) relationships between serum iPTH and ALP in control groups; (D) relationships between serum iPTH 
and ALP in SS groups.

receiving hemodialysis reported SS to have an approximate 
incidence of 0.5% (6). SS causes tremendous changes and 
complications to occur throughout the body, particularly 
in the skull bones and maxillofacial skeleton, which have 
irreversible and devastating effects on the individual’s 
appearance (3,7), as well as their psychological health (8). 

It also entails numerous SHPT signs and symptoms which 
affect multiple systems in the body (9), and poses a severe 
threat to patients’ lives and life quality (10). Therefore, it is 
necessary to uncover the relationship between biochemical 
variables and the craniofacial features of patients with SS, 
so as to further provide a theoretical basis for the early 
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diagnosis and clinical prevention of this syndrome.
The causes of abnormal growth of the craniofacial region 

have been a focus of interest in orthodontic and dentofacial 
orthopedic research for some time. However, due to the 
rare incidence of SS, the specific skeletal patterns of patients 
affected by this condition have not yet been fully elucidated. 
In our lateral cephalometric study we observed that the 
majority of linear parameters, as indicators of craniofacial 
growth (11), were increased in the SS group in comparison 
to the control group. Although our study was based on a 
relatively small sample size, as far as we know, it is the first 
evaluation of the craniofacial morphological features of 
individuals with SS. 

Analysis of the cephalometric angular measurements 
of SS patients and controls revealed that, in terms of 
anteroposterior craniofacial dimensions, the SNA, ANB, and 
NA/PA showed a significant increase in the SS group, while 
the SNB and NP/FH did not differ significantly between 
the groups. Also, significant maxillary protrusion and slight 
but not significant increases were found in mandibular 
changes of patients with SS. As a critical evaluation of 
the sagittal position of the maxilla to the mandible, the 
ANB angle showed a statistically significant increase in 
SS patients, which is well in keeping with observations 
in other studies. Among these researches, Uzel’s lateral 
cephalometric analysis observed severe skeletal class II 
malocclusion with mandibular deficiency in the majority of 
participants with SS (12). Vertical skeletal measurements 
showed that patients with SS have statistically significantly 
increased lower and total anterior facial heights, whereas 
the upper anterior and total posterior facial heights did not 
show significant differences between the two groups. We 
also found that patients with SS exhibited limited cranial 
skeletal alterations, with the anterior maxilla and mandible 
being the most affected parts of the viscerocranium, and 
no statistically significant changes being observed in the 
posterior maxilla and mandible, or other cranial skeletal 
parts. The Ar-Go-Me, S-Ar-Go, and the angles between 
the Frankfort horizontal (FH), palatal (PP), and occlusal 
planes (OP) and the mandibular plane (MP) were increased 
in the SS patients compared with the controls. Our results 
revealed that the mandible did not show significant changes 
in its sagittal direction, rotating backwards and vertically 
downwards. Overall, the facial features of patients with 
SS are characterized by a convex profile with excessive 
vertical growth of the maxilla (vertical maxillary excess) and 
mandibular retrusion; this is consistent with observations 
made in a previous study of 4 SS patients (12), and the very 

strong impression of “lion face” observed in patients.
On cephalometric X-ray, computed tomography, or 

MRI, we observed very unique and distinctive irregularities 
and changes in bone density in the patients with SS, as well 
as striking maxillary excess and mandibular deficiencies, and 
nasal bone destruction (Figure 6 and Figure 1). The 9 SS 
patients exhibited teeth with irregular shapes and locations 
(Figure 6 and Figure 1); in 4 cases, soft, large, tumor-like 
growths were observed, especially in the upper oral cavity 
(Figure 6H,I), and some patients exhibited multiple ectopic 
calcifications (Figure 6D,E,F), scapula deformity (Figure 6F), 
and long bone deformity (Figure 6C). Some clinical trials 
have demonstrated that parathyroidectomy and total 
parathyroidectomy with autotransplantation (TPTX + AT) 
can both improve a range of clinical SS symptoms (13,14), 
which not only aids in preventing the development of facial 
and jaw deformity and height retraction, but also improves 
the psychiatric manifestations of SS, such as depression and 
despair (15). Our medical record review also confirmed 
that TPTX+ AT can significantly reduce the size of 
tumor-like tissue (data not shown) and serum biochemical  
parameters (16) of patients in the short term. However, 
long-term retrospective and clinical follow-up study is 
needed to determine whether it can attain improvements 
in terms of patients’ quality of life and prognosis in the  
long term.

A study by China-Japan Friendship Hospital showed 
that sex, age, duration of dialysis, and high serum levels 
of ALP are potential risk factors for SS (3); evidence from 
our study is consistent with these findings. Our study 
involved significantly more women with SS than men, at 
a ratio of 2:1, suggesting that estrogen may play a role in 
the pathophysiology of SS. In another study by Chertow 
et al. (17), after clinical trials, a direct relationship was 
reported between dialysis vintage and the severity of 
hyperparathyroidism. As the dialytic duration increases, 
there is a gradual decline and loss of residual renal function, 
which results in aggravation of phosphorus retention and 
stimulates hypertrophy of the parathyroid glands, gradually 
forming nodular or high-functioning adenomatoid 
hyperplasia (18). In a previous study of individuals with SS 
before hemodialysis initiation, the average serum calcium 
and phosphate levels were 6–7 and 7–8 mg/dL, respectively; 
in addition, an increase was observed in ALP levels (120– 
240 U/L), while the iPTH levels were ≥3.5 times the 
normal level (180–240 pg/mL) (1). In our study, we found 
that the serum calcium and phosphate levels of patients 
with SS were not especially high, while much higher levels 

http://xueshu.baidu.com/s?wd=paperuri:(3c2f4022b6ef8a9f4d4815e6cdda443c)&filter=sc_long_sign&sc_ks_para=q=A novel switched-capacitor AC-AC converter with a ratio of 1/4&sc_us=2415993146735378540&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8
http://xueshu.baidu.com/s?wd=paperuri:(3c2f4022b6ef8a9f4d4815e6cdda443c)&filter=sc_long_sign&sc_ks_para=q=A novel switched-capacitor AC-AC converter with a ratio of 1/4&sc_us=2415993146735378540&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8
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of ALP and iPTH were detected. One of the reasons for 
this difference may be related to the fact that some bias may 
have existed due to the small sample size. However, a study 
by Hoenderop et al. (19) demonstrated that, when (Ca2+) is 
1.88–2.63 mmol/L, a low serum calcium level stimulates the 
secretion of PTH; conversely, a high serum calcium level 
inhibits its secretion via a closed-loop feedback mechanism. 
The results of our control group are in agreement with 
these observations; meanwhile, hypercalcemia was not 
associated with inhibited iPTH secretion in the SS group. 
It is tempting to consider that there may be a mechanism 

for preserving ultra-high concentrations of iPTH and ALP, 
even though high serum calcium levels in patients with SS 
result in the clinical manifestations of "lion face", future 
studies may clarify this possibility. 

In recent years, researchers have paid more attention to 
SS in an effort to understand the mechanisms behind the 
development in SS in patients with SHPT and to determine 
the best treatment for SS. The reasons for SS developing 
in certain patients with SS are still unclear. A study of SS 
patients indicated that missense mutations of the guanine 
nucleotide-binding protein G(s) 1 (GNAS1) gene could be 

Figure 6 Signs of patient with hyperparathyroidism. (A,B) Maxillary and mandibular bone changes, and dental malocclusion; (C) long bone 
deformities; (D,E,F) multiple ectopic calcifications; (G) skull bone tomography showing salt-and-pepper syndrome in a patient with SS; (H,I) 
tumor-like tissue growths in the upper oral cavity under computed tomography and MRI.
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implicated in the genesis of SS rather than abnormalities 
in chromosomes or the calcium-sensing receptor gene (4). 
Moreover, Demirhan also conducted screening for 
mutations in all the 13 exons of GNAS1 gene, all 3 exons 
of FGF23, and all 18 exons in FGFR3 genes in 23 patients. 
They found that 17 genetic abnormalities in GNAS1 were 
detected in 73.9% (17 of 23) patients (20). Due to financial 
limitations of the current study, we were unable to carry out 
molecular or genetic investigations. The major limitations 
of this study are the small number of participants. Future 
large-scale research should be carried out, and patients 
should be followed up with cephalometric and biochemical 
evaluations to gain a more accurate understanding of 
craniofacial changes in SS, so as to further the theoretical 
basis for the early diagnosis and prevention of this 
syndrome.
 

Conclusions 

Patients with SS exhibit facial and biochemical anomalies 
compared to patients with SHPT. Female sex, duration of 
dialysis, and high serum levels of iPTH and ALP may be 
potential risk factors for SS.
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