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Introduction

Changes of the hard and soft tissues of the face and 
jaw complex following the loss of teeth and support 
pro vided by the natural occlusion lead to drastic chang-
es in the vertical dimension of the lower face. Cepha-
lometry is used to measure the vertical dimension of 
occlusion (VDO) after tooth loss [1-8], the position of 
the anterior prosthetic denture [9-10], and the orienta-
tion of the occlusal plane [11]. It also enables determi-
nation of the original vertical dimension in regard to 
parts of the craniofacial skeleton, which have remained 
unchanged after tooth loss. Apart from that, cephalom-
etry is used to analyze changes taking place in differ-
ent periods of time, and it represents a dynamic aspect 
of this method in evaluation of the success rate of reha-
bilitation of edentulous patients, longitudinal analysis 
of changes of orofacial complex tissues, and of the in-
terjaw relationships [10-22]. Residual ridge resorption 
is a chronic and continuous process of bone remode-
ling. Resorption of alveolar residual ridges is associated 
with the lack of mechanical stimuli, excessive burden 
from dentures, inadequate diet, disorders of calcium 
and phosphorus metabolism, genetic predisposition to 
bone tissue resorption, cortical bone loss due to me-
chanical trauma and so on [23].

The aim of this paper was to present a longitudi-
nal analysis of changes in the tissues of the orofacial 
complex and interjaw relationships using computeri- 

zed cephalometry in an edentulous patient six years 
following the treatment with complete dentures.

Case Report

A 76-year-old female patient, edentulous for 12 
years, eugnathic, without systemic diseases which may 
have affected the bone status (osteopenia, osteoporosis), 
without hereditary or acquired abnormalities in the 
maxillofacial region, neuromuscular disorders or psy-
chiatric diseases, visited the Dentistry Clinic of Vojvo-
dina 6 years after the treatment with complete dentures 
and required treatment and new complete dentures. 

Cephalometric radiographs were made during the 
process of denture construction and after 6 years, at the 
Dentistry Clinic of Vojvodina, using ORTHOCEPH 
(Siemens, Germany). The images were made at 65-
80 kV, 20mA, and 1-1,5s of irradiation. The Or-
thoceph® apparatus has a cephalostat attachment to 
standardize the patient’s positioning. The radiographs 
were scanned using EPSON Expression 1600 Profes-
sional (Seiko Epson Corporation, Japan) and con-
verted into the digital images appropriate for compu-
ter processing. The cephalometric analysis was per-
formed using ”Dr. Ceph” computer software (FYI 
Technologies, GA, USA), version 9.7 (Figure 1). 
Complete denture construction was done using a 
semi-adjustable arcon type articulator Teleoptic 
Žiroskopi 1333 (Teleoptik, Serbia). Ivostar and gna-
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thostar three-layer teeth were used (Ivoclar Vivadent 
AG, Liechtenstein). The upper and lower right central 
incisors were marked with lead foil over the vestibu-
lar and oral surface for radiography.

The following skeletal cephalometric parameters 
were examined (Figure 2):

- The total anterior facial height (N-Me, Jarabak) 
- the linear distance between points nasion (N) and 
menton (Me), (Figure 2, line 1); 

- The posterior total face height (S-Go, Jarabak) - 
the linear distance between sella (S) and gonion (Go) 
points (Figure 2, line 4);

- The anterior upper face height (N-ANS, Hasund) 
- the linear distance between points N and perpendi-
cular projection of the anterior nasal spine (ANS) to 
the plane N-Me (Figure 2, line 2); 

- The anterior lower face height (ANS-Me, Hasund) 
- the linear distance between perpendicular projection 
point of the anterior nasal spine (ANS) to the N-Me 
plane and Me point (Figure 2, line 3); 

- The posterior upper face height (S-PNS, Broad-
brent) – the linear distance between the S point and 
the posterior nasal spine (PNS), perpendicularly to 
SN plane, (Figure 2, line 5); 

. The posterior lower face height (PNS-MP, Bro-
adbent) – the linear distance between the PNS and 
the MP plane, perpendicularly to the mandibular  
plane (MP) (Figure 2. line 6); 

- The anterior upper dentoalveolar height (Is-ANS, 
Tallgren) - the vertical linear distance between point an-
terior nasal spine and the tip of the maxillary incisal 
edge (Is), perpendicularly to PP plane (Figure 2, line 7);

- The anterior lower dentoalveolar height (Is-MP, 
Tallgren) - the vertical linear distance between the 
tip of the Is and plane MP, perpendicularly to plane 
MP (Figure 2, line 8); 

- The upper residual alveolar ridge height (mx-PP, 
Tallgren) – the vertical linear distance between the 

Abbreviations
VDO − vertical dimension of occlusion
N − nasion
Me − menton
ANS − anterior nasal spine
S − sella
Go − gonion
PNS − posterior nasal spine
IS − incisal edge
MP − mandibulary plane
mx − maxillary alveolar ridge
PP − palatal plane
md − mandibular alveolar ridge

Fig. 1. Cephalometric analysis of the edentulous patient’s para-
meters after therapy
Slika 1. Rendgenkraniometrijska analiza parametara kod bezu-
bog pacijenta nakon terapije

Fig. 2. The examined linear cephalometric parameters
Slika 2. Ispitivani linearni rendgenkraniometrijski parametri

Fig. 3. Cephalometric analysis of the edentulous patient’s parame-
ters after 6 years and superimposition of cephalometric analysis 
with a digital image of the patient
Slika 3. Rendgenkraniometrijska analiza parametara kod bezu-
bog pacijenta šest godina nakon terapije i superponiranje rend-
genkraniometrijskih analiza sa digitalnom fotografijom pacijenta 
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lowest point of the maxillarry alveolar ridge (mx) 
and the PP plane, perpendicularly to the palatal pla-
ne (PP); (Figure 2, line 9); 

- The lower residual alveolar ridge height (md-
MP, Tallgren) – the vertical linear distance between 
the highest point of the mandibular alveolar ridge 
(md) and MP plane, perpendicularly to MP plane; 
(Figure 2, line 10) [1].

The vertical craniofacial characteristics were ana-
lyzed using four proportions of the following linear 
parameters: the relationship between the posterior and 
anterior total height (S-Go: N-Me, Jarabak), between 
the anterior upper and lower facial heights (N-ANS : 
ANS-Me, Hasund), between the anterior upper and an-
terior total facial height (N-ANS : N-Me, Wylie-John-
son), and between the anterior lower and anterior total 
facial height (ANS-Me : N-Me, Wylie-Johnson) [1].

Table 1 shows the composition of the values of 
vertical craniofacial parameters between the first 
measurement and six years later.

”Dr. Ceph” computer software was used for the 
cephalometric analysis of digital profile radiographs 
(Figure 3) and comparison of graphical presentation 

immediately after the treatment and 6 years later 
(Figure 4). The visual analysis clearly showed the 
character, severity and direction of vertical craniofa-
cial dimensions of viscerocranium bones in regard to 
the neurocranium after six years. The comparison of 
cephalometric images showed an apparent, distinc-
tive, forward and upward mandibular rotation as a re-
sult of changes of the occlusal vertical dimension.

Discussion

Changes in the vertical dimension of occlusion  
mostly involve the anterior total facial height and the 
anterior lower face height. They are a consequence of 
the expected alveolar residual ridge resorption of the 
lower jaw, but also of abrasion of the acrylic teeth. The 
measured vertical resorption of the lower alveolar ridge 
was higher than the vertical resorption of the maxillary 
ridge. The dimension related changes in the upper facial 
regions did not differ after six years, namely the anterior 
upper facial height and the posterior upper facial height 
remained the same. Based on the results of the so-called 
anterior facial height index, which was over 84%, a fa-
cial disproportion reflected in the ”reduced bite” was 
observed after six years. The indicators of vertical facial 
harmony pointed to a disturbed facial harmony. Current 
methods using ”Dr. Ceph” software (FYI Technologies, 
GA, USA) provide precise, favorable and clear images 
of the craniofacial complex, as well as permanent ar-
chive footage and analysis, thus bringing a new quality 
in the evaluation of changes after treatment with com-
plete dentures. This program is fast and easy to use with 
all its technical features, but the physician himself is a 
significant factor in the success, provided that he is fa-
miliar with the software and its techniques. Foreign lit-
erature review revealed longitudinal studies on changes 
of VDO and alveolar residual ridge resorption in eden-
tulous patients by analyzing various cephalometric pa-
rameters in different periods of observation, so the com-
parison of results is very difficult. Many studies were 
carried out using different methodologies and sample 
sizes, different parameters, linear or angular, mostly one 
or two parameters. 

Many cephalometric points were marked diffe-
rently, while many patients were edentulous over a 
different period of time. Cephalometric analyses were 
performed using standard methods or various compu-
ter programs. All authors agree that there are differ-
ences between the reduction in the upper and lower 
jaws. The reduction in the mandibular ridge height 
proved to be greater in all studies. Significant differ-
ences in results were obtained depending on the peri-
od in which observation period of the vertical reduc-
tion was evaluated – immediately after tooth extrac-
tion and therapy with immediate dentures, or several 
years of edentulous status before management with 
complete dentures. Tallgren and associates studied 
the vertical linear reduction of alveolar residual ridges 
in edentulous patients two years after immediate den-
ture placement. The average vertical reduction of the 
maxillary ridge was 2.64 mm, and 4.60 mm of the 

Table 1. Comparison of the craniofacial parameters
Tabela 1. Komparacija vrednosti kranifacijalnih parametara
Craniofacial 
parameters
Kraniofacijalni
parametri

First 
measurement

Prvo 
merenje

Measurement
after 6 years

Merenje posle 
6 godina

Differences between the 1st 
and 2nd measurement/Razli-
ke između prvog i drugog 

merenja 
N–Me 106.8 mm 101.7 mm -5.5 mm
N–ANS 48 mm 48 mm 0 mm
ANS–Me 58 mm 52.5 mm -5.5 mm
S–Go 73 mm 69.5 mm -3.5 mm
S–PNS 42 mm 42 mm 0 mm
PNS–MP 38.9 mm 34.1 mm -4.8 mm
S–Go:N–Me 69% 68% -1%
N–ANS:ANS–Me 84% 94% +10%
N–ANS:N–Me 46% 48% +2%
ANS–Me:N–Me 54% 52% -2%
Is–PP 27 mm 24.8 mm -2.2 mm
is–MP 32.2 mm 29.5 mm -2.7 mm
mx–PP 15.5 mm 14.1 mm -1.4 mm
md–MP 19.3 mm 16.3 mm -3 mm

Fig. 4. Comparative analysis of cephalometric radiographs of the eden-
tulous patient after therapy and six years later 
Slika 4. Grafička uporedna analiza crteža telerendgenograma be-
zubog pacijenta neposredno nakon terapije i šest godina kasnije
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mandibular ridge. They also found significantly re-
duced values for the anterior facial height of 5.73 mm 
[20]. Unger and associates analyzed linear vertical re-
duction of edentulous mandibular ridge 5 years after 
management and found a mandibular ridge reduction 
of 1.06 mm, while 20 years later it was 2.21 mm [19]. 
Douglas and associates analyzed the linear vertical re-
duction in edentulous patients after 20 years (13.5 years 
on average). The vertical mandibular ridge reduction 
was 1.8 mm. The average height of the maxillary ridge 
has not changed (16.5 mm). However, the anterior total 
height was significantly lower – 3.8 mm [18]. Five 
years after treating a patient with the complete upper 
denture and  partial lower dentures, Üctaşli and associ-
ates established that the vertical reduction of the upper 
alveolar ridge was by 1.03 mm lower (15.63 mm) than 
immediately after the treatment (16.65 mm) [17]. Ha-
ving evaluated the changes in the maxillary-mandibu-
lar relationship in the edentulous patients who had been 
wearing complete dentures for 10 years on average, 
Yalçin and associates found significantly different val-
ues. By analyzing the anterior lower face height, they 
established a difference of 5.6 mm [15]. The linear re-
duction of the anterior part of the alveolar ridge was 
1.18 mm on average, whereas it was 2.41 mm after five 
years in the edentulous patients, as shown by Kovačević 
and associates in their study. In the study by Knežević-
Zlatarić and associates, the patients edentulous for 5 

years presented with a linear reduction of the anterior 
alveolar upper ridge of 1.4 mm, and of 2.5 mm of the 
lower ridge on average. If resorption causes an increase 
in vertical dimension of occlusion by 5 mm or more, a 
diagnostic therapeutic prosthesis is recommended, 
with gradual increase of VDO and maximal freedom 
of mandibular movements [16,24,25].

Conclusions

Changes in the vertical dimension of occlusion 
mostly involve the anterior total facial height and the 
anterior lower face height. They are a consequence of 
the expected alveolar residual ridge resorption of the 
upper and lower jaw and of abrasion of the acrylic 
teeth. The measured vertical resorption of the lower al-
veolar ridge was higher than the vertical resorption of 
the maxillary ridge. Changes in the upper facial region 
were insignificant. This study has confirmed the relia-
bility and value of cephalometric analysis and pointed 
to its possibilities in prosthetic diagnosis and therapy. It 
also proved valuable in rehabilitation of edentulous pa-
tients and longitudinal analysis of tissue changes of the 
orofacial complex and interjaw relationships. Compu-
terized cephalometry is a ”smart service” which has 
revolutionized the dental profession providing preci-
sion and sophistication in clinical work.

1. Strajnić Lj. Rendgenkraniometrijska evaluacija vertikalne di-
menzije okluzije u terapiji bezubih pacijenata: longitudinalna studi-
ja (doktorska disertacija). Beograd: Stomatološki fakultet; 2006.

2. Strajnić Lj, Stanišić-Sinobad D, Marković D, Stojanović 
Lj. Cephalometric indicator of the vertical dimension of occlusi-
on. Coll Antropol. 2008;32(2):535-41.

3. Tavano KTA, Seraidarian PI, de Oliveira DD, Jansen WC. 
Determination of vertical dimension of occlusion in dentate patients 
by cephalometric analysis – pilot study. Gerodontology 2011. doi: 
10.1111/j.1741-2358.2011.00469.x.

4. Orthlieb JD, Laurent M, Laplanche O. Cephalometric esti-
mation of vertical dimension of occlusion. J Oral Rehabil. 2000; 
27(9):802-7.

5. Emad B, Abd El-S, Osama AB, Magdy MB. A comparati-
on between conventionally and cephalometrically determined 
vertical dimension of occlusion for completely edentulous pati-
ents. Ain Shams Dent J. 2002;1:81-5.

6. Strajnić Lj. Komparacija vertikalne dimenzije okluzije be-
zubih i ispitanika sa prirodnim zubikom. Stomatol Glas Srb. 
2004;51:7-11.

7. Brzoza D, Barrera N, Contasti G, Hernándes A. Predicting 
vertical dimension with cephalograms for edentulous patients. 
Gerodontology 2005;22(2):98-103.

8. Sierpinska T, Golebiewska M, Kuc J, Lapuc M. The influ-
ence of the occlusal vertical dimension on masticatory muscle 
activities and hyoid bone position in complete denture wearers. 
Adv Med Sci 2009;54(1):104-8.

9. Bassi F, Rizzatti A, Schierano G, Preti G. Evaluation of 
the utility of cephalometric parameters in constructing complete 
denture. Part II: placement of anterior teeth. J Oral Rehabil. 
2001;28(4):349-53.

10. Strajnić Lj. Određivanje položaja prednjih zuba kod mobilnih 
zubnih nadoknada. Med Pregl. 2002;55(11-12):490-4.

11. Bassi F, Deregibus V, Previgliano P, Bracco P, Preti G. 
Evaluation of the utility of cephalometric parameters in con-
structing complete denture. Part I: placement of posterior teeth. 
J Oral Rehabil. 2001;28(3):234-8.

12. Kovačić I, Čelebić A, Knezović-Zlatarić D, Stipetić J, 
Papić M. Influence of body mass index and the time of edentulo-
usness on the residual alveolar ridge resorption in complete den-
ture wearers. Coll Antropol. 2003;27:2:69-74.

13. Knezović-Zlatarić D, Čelebić A, Kovačić I, Mikelić-Vi-
tasović B. Linear vertical jaw resorption potential in elderly 
complete denture wearers: a five-year follow-up study. Coll An-
tropol. 2008;32(3):907-12.

14. Kovačić I, Čelebić A, Knezović-Zlatarić D, Petričević N, 
Buković D, Bitanga P, et al. Decreasing of Residual Alveolar 
Ridge Height in Complete Denture Wearers. A Five Year Follow 
up Study. Coll Antropol. 2010;34(3):1051-6.

15. Yalçin Ç, Ílken K, Şenay C, Pinar Ş. Cephalometric evaluati-
on of maxillomandibular relationships in patients wearing complete 
dentures: a pilot study. Angle Orthod. 2005;75(5):821-5.

16. Ciftçi Y, Kocadereli I, Canay S, Senyilmaz P. Cephalometric 
evaluation of maxillomandibular relationships in patients wearing 
complete dentures:a pilot study. Angle Orthod. 2005;75(5):821-5.

17. Üctaşli S, Hasanreisoğlu IH. Cephalometric evaluation of 
maxillary complete, mandibular fixed-removable partial prosthesis: 
a 5-year longitudinal study. J Oral Rehabil. 1997;24:164-9.

18. Douglass JB, Meader L, Kaplan A, Ellinger CW. Cephalo-
metric evaluation of the changes in patients wearing complete 
dentures:a 20-year study. J Prosthet Dent. 1993;69:270-5.

References

Strajnić Lj, et al. Computerized cephalometric evaluation



Med Pregl 2012; LXV (3-4): 163-167. Novi Sad: mart-april. 167

Sažetak

Ključne reči: Bezubost; Vertikalna dimenzija okluzije; Totalne zubne proteze; Kraniometrija; Kompjutersko interpretiranje radio-
grafskih snimaka; Ishod tretmana; Resorpcija alveolarnog grebena

Uvod
Promene koje se dešavaju na tvrdim i mekim tkivima lica i viličnog 
kompleksa nakon gubitka zuba i gubitka potpore, koju predstavlja 
prirodna okluzija, dovode do drastičnih promena u vertikalnoj di-
menziji donjeg dela lica. Cilj ovog rada bio je prikaz longitudinalne 
analize promena na tkivima orofacijalnog kompleksa i međuvilič-
nih odnosa kod bezubog pacijenta, šest godina nakon terapije total-
nim protezama primenom kompjuterizovane rendgenkraniometrije. 
Prikaz slučaja
Pacijentkinja stara 76 godina, bezuba dvanaest godina, eugna-
tog odnosa vilica, šest godina rehabilitovana gornjom i donjom 
totalnom protezom. Telerendgenski snimci načinjeni su u proce-
su izrade novih totalnih proteza i nakon šestogodišnjeg perioda. 

Analizirano je deset linearnih skeletnih parametara i četiri pro-
porcije linearnih parametara. U okviru studije korišćen je kom-
pjuterski rendgen-kraniometrijski program „DrCeph” (FYI Te-
chnologies, GA, USA). Nekon šestogodišnjeg perioda redukcija 
prednje totalne visine lica bila je 5,5 mm a redukcija donje visi-
ne lica bila je 5,5 mm. Visina gornjeg rezidualnog alveolarnog 
grebena smanjena je 1,4 mm a donjeg za 3 mm. 
Zaključak
Istraživanje je potvrdilo pouzdanost i vrednost rendgen-kranio-
metrijskih analiza i ukazalo na mogućnosti njihovog korišćenja 
u protetskoj dijagnostici i terapiji, kao i za evaluaciju uspeha u 
rehabilitaciji bezubih pacijenata i longitudinalne analize prome-
na na tkivima orofacijalnog kompleksa i međuviličnih odnosa.
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