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&bs_tract_ Go to: Evaluation of the effects of skeletal anchoraged Forsus FRD using
miniplates inserted on mandibular symphysis [Angle Orthod. 2015]

Objective Three-dimensional diagnosis and management of Class |1

W . _ malocclusion in the mixed dentition. Semin Orthod. 1996
The purpose of this clinical prospective study was to compare the dentofacial changes produced by the [ )

Sabbagh Universal Spring (SUS?) and Forsus FRD appliances in late adolescent patients with Class II Realities of craniofacial growth moedification.
[Atlas Oral Maxillofac Surg Cli...]

malocclusion, and quantify them in comparison with an untreated group.
See reviews...

Method: See all...

The study was carried out on 59 patients with skeletal and dental Class II malocclusion due to retrognatic

: 5 2 . .
man{hblcj Among these, 20 were treated with SUS R 20 were treated u._.fuh F RD, and no treatment was done Cited by other articles in PMC =
to 19 subjects as the control group. 36 cephalometric landmarks were identified on each lateral Savere skeletal Class I Division 1 malocclusion in postpubertal
cephalometric radiograph. girl treated using Forsus with m [Journal of Orthodontic Science...]

: Class |l Young Adult Treatment with Twin Force Bite Corrector:
Results: 10-Year Follow-up [Contemporary Clinical Dentistr...]
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The effects of both appliances were dentoalveolar and no significant vertical and sagittal skeletal effect on Reliability of Growth Indicators and Efficiency of Functional
maxilla and mandible was achieved. The retrusion and extrusion of the maxillary incisors as well as the Treatment for Skeletal Class || [BioMed Research Intemational....]
protrusion and intrusion of mandibular incisors were found to be statistically significant in both treatment Treatment effects of fixed functional appliances in patients with
groups. Soft tissue profile improvement was limited in both treatment groups. Class || malocclusion: a syster [The European Joumnal of Orthod...]

. A comparison of the treatment effects of the Forsus Fatigue
Conclusions: Resistance Device and the Twin [Clinical, Cosmetic and Investi...]

Both appliances corrected Class II discrepancies through dentoalveolar changes; however lower incisor See all..
proclination was more prominent with the Forsus FED.

Keywords: Sabbagh Universal Spring (SUSE}, Forsus FRD, functional therapy, late adelescence -.Linl-cs -

PubMed
INTRODUCTION. Go to:

There are numerous types of functional appliances used for the correction of Class II malocclusion. The
selection of the appliance varies according to the type of skeletal and dental anomaly, growth pattern, and
the operator’s pnn:fr.:rr:nm:.l In 1905 Emil Herbst introduced the {irst fixed functional appliance that 1s
commonly used for the treatment of Class II malocclusion due to mandibular retrognathia or small
mandible size.22 Pancherz? then reintroduced the appliance, and reported its favorable effects as a
combination of orthopedic and dental corrections.2 On the other hand, this appliance has some
disavantages such as a great deal of lab work, extensive chair time, breakage in the anchorage unit, and
production of rigid forces.2 These led the clinicians to seck for new treatment alternatives and appliances.

Recent Activity o
Turmn Off Clear

B A cephalometric comparative study of class Il correction with
Sabbagh Universal ...
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See mare...

Sabbagh Universal Spring {SUSE) (Dentaurum, Ispringen, Germany) is one of these new developed

devices, which is the result of the consecutive development of the Sabbagh Universal Spring (SUS) (
Figure 1 )2 SUS was designed as the combination of the most two common appliances, Herbst and Jasper

Jumper, aiming to improve their favorable treatment outcome and to minimize their -:1is.an:]\i.fam.T,ag::s..é The
subsequently developed SU S has a telescope unit with a spring for universal intermaxillary use and it
produces constant, mainly horizontal forces when the mouth is closed.® The primary advantage of this

appliance 1s that, it acts like Herbst, headgear or Class II elastics according to how it is activated. Also, it is

claimed that it helps to avoid extractions and orthognathic ::r|:‘r::r:aﬂ:ilf}vn.s.é
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Figure 1
suUs? applied to the headgear tube of the upper first molar and to the lower arch, between the first premolar

and the canine in the mouth.

Another newly developed appliance, Forsus Fatigue Resistant Device (FRD) (3M Unitek, Monrovia, CA) ( Clinical application and effects of the Forsus spring. A study of a
Figure 2) is an innovative semi-rigid three-piece telescoping spring for Class I correction.? It consists of a new Herbst hybrid. [J Orofac Orthop. 2001]

universal spring module, an ‘L’ pin and a pushrod that is available in five different sizes and it is designed
to overcome breakage problems that can occur with other fixed functional appliances. The appliance
produces continuous orthopedic forces, and also the force level can be modified by varying the pushrod
size to the desired force level depending on the clinical application. This feature gives the oppurtunity to

clinicians to modify the force magnitude according to their prcfr:mnlca:.m

Force-deflection characteristics of the fatigue-resistant device
spring: an in vitro study. [World J Orthod. 2007]
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Figure 2
Forsus FRD applied to the headgear tube of the upper first molar and to the lower arch, between the first

premolar and the canine in the mouth.
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The effects of SUS* appliance, which has a different status from other fixed functional appliances due to its
special activation module, have not been documented and compared with any other fixed appliance. The
purpose of this clinical study was to compare the dentofacial changes produced by the Sabbagh Universal
Spring (SUSE} and Forsus Fatigue Resistant Device (FRD) used in late adolescent patients with Class I1
malocclusion, and quantifies them in comparison with an untreated control group.

MATERIALS AND METHODS Go to:

The study sample consisted of 59 patients (40 treated, 19 untreated) with skeletal and dental Class II
malocclusion. All patients were treated in the Yeditepe University clinic with same treatment protocols.
The patient sclection criteria were as follows: skeletal and dental Class II malocclusion due to mandibular
retrognathia, normal or low-angle growth pattern (SN/MP angle was in 25°-357 range), postpeak growth
period, no extracted or congenitally missing permanent teeth (third molars were not included) and
minimum crowding in the lower arch (0-5mm crowding was assigned as minimum crowding). Cervical
vertebrae maturation index (CVMI) was used for selecting the patients, and CVMI 5 and CVMI 6 stages
which correspond to post-peak growth period was defined by lateral cephalometric radiographs. Approval
for the study was obtained from Yeditepe University Ethical Committe.
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Growth period was defined with lateral cephalometric radiograms by using cervical vertebrae maturation Skeletal maturation evaluation using cervical vertebrae.
index for the selection of patients.!t The mean pretreatment ages for treatment groups were 15 years 3 fem.} Cvihiod Destickacal e 1909

months = 1 year 2 months in the sus?® group and 15 years 1 month + 1 vear in the Forsus FRD group. The

mean age was 14 years 9 months = 1 yvear 3 months in the control group. The age range and the sex
distribution of treatment and control groups are shown in Table | and 2.

Table 1

Mean age and treatment time values of three groups.

sus? Forsus FRD Control p

15 year 3 month £ 15 year 1 month = 14 year Y month +
Mean Age 0,210
1 year 2 month 1 year 1 year 3 month

Smonth Sday+  Smonth6day+  6&month ] day+
Treatment time 0,075
2 month 3 day 1 month 6 day 1 month 5 day
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Table 2
Gender distribution of three groups.

SU SI Forsus FRD Control

Male ) —45.00% 8 =40,00% 5 —26,30% J'Lz: 20

Female 11 —5500% 12 —-60,00% 14 =73, 70% P=.100
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To eliminate the effects of growth over the treatment period, an untreated, age-matched Class II control
group with skeletal and dental characteristics as similar as possible was obtained from the Faculty of
Dentistry Archieve, University of Yeditepe, in department of orthodontics.

Appliance Design andApplication

In both study groups, same straightwire brackets with a 0.022-inch slot and same prescription were used.
Bands were placed with a transpalatal arch in the upper jaw to minimize the anticipated side effects at the
upper posterior segment. After the leveling, 0.019 x 0.025 inch stainless steel continuous archwires were
inserted and cinched back in the upper and lower arches before the insertion of the appliances. No extra
torque was given to upper and lower arches. According to the manufacturer’s instructions, 1< the SUS®* s
were connected to the headgear tube of the upper first molars and the lower arch between the first premolar
and the canine. In order to obtain a rigid telescope effect, the spring force was minimized by inserting and
turning the middle telescope tube into the guide tube (unscrew the slotted screw anticlockwise with the
activation screw) as described by Sal:rl:ragh.é In SUS group the assembled arch adapter was inserted into the
lower stainless steel arch between lower 3 and 4 when tightening the hexagonal screw with the hexagon
socket screw key. There is no way to use bypass wire.
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The patients were seen every 4 weeks and the appliances were activated every eight weeks by a piece of
spacer (closed) spring, with steps not exceeding 5 mm.

In the FED group, the appliance was attached to the maxillary first molar headgear tube with an L shaped
ball-pin and to the mandibular archwire through a bypass archwire.l2 FRD consists of a universal spring
module, a ‘L’ pin and a pushrod that i1s available in five different sizes. The force level can be modified by
varying the pushrod size to the desired force level. The first activation was done by inserting wedges on
pushrods. Other activations were done by placing pushrods in bigger sizes. The appropriate length of the
rod was selected according to the manufacturer’s instructions and connected to the lower arch between the
first premolar and the canine. The patients were scen every four weeks, and the appliances were activated
every eight weeks through wedges placed on the pushrod. In our study, in order to prevent the protrusion of
lower anterior segment, bands were placed on second molars and the brackets were fully engaged. The
lower arch wire were cinched back to minimize any anchorage loss.

In both groups the appliances were removed when a Class I or overcorrected Class [ canine and molar
relationship was achieved which eventuated in a mean time of 5 months 5 days = 2 months 3 days and 5
months 6 days £+ | month 6 days in the SUS? and Forsus FRD groups, respectively.
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Cephalometric Methods

The study was carried out on lateral cephalometric films that were taken before placement and after Dental and orthopedic effects of high-pull headgear in treatment
removal of the SUS? and FRD appliance in both treatment groups and at the beginning and six months of Class I, division 1 mz [Am J Orthod Dentofacial Orthop. 1992]
after in the control group. The pretreatment and postireatment cephalograms of each patient were traced
manually on acetate paper by one examiner to minimize any method error, and 36 cephalometric landmarks
were identified as seen in Table 3 and 4. The reference lines used in this study were also used in previous
imn:s1;igaﬂ‘.ilf}n.s.H=H To assess the magnitude of the method error, 20 radiographs were selected at random
and remeasured one month after the first measurements. The method error was assessed with correlation
coefficient. No statistically significant method error was observed.

Soft-tissue profile changes resulting from refraction of maxillary
incisors. [Am J Orthod Dentofacial Orthop. 1987]

Table 3
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Difference in mean changes (T1 to T2).

sus? FRD Control
Cephalometric Grup A Grup B Grup C

measurements Mean 3D Significance Mean SD Significance Mean 8D Significance A-B-C

SNA (") 085 134 001 038 081 0049  —026 155 0469 0,012"
SNB (") 05 114 0,064 053 095 0,023 026 1,02 0275 0,472
ANB (%) “12 106 00001 -015 144 0647 053 1,11 0,054 0,106
SN/PP (") 0,55 2.41 0,32 0,18 1,51 0609 —071 135 0,134 0,049"
SN/MP (") 0,38 083 0056 015 186 0,723 0,71 1,39 0,139 0,101

SE (mm) 0,22 1,16 0.416 0,11 1.44 0,738 042 092 0,063 0,194

*

SL (mm) 0,55 1,71 0,17 1,26 238 0,029 074 199 0,121 0,521
]

Pg-NB (mm) 013 0,72 0427  -026 054 0,044 0,08 036 0372 0,09

& &k &

Ar-Pg (mm) 131 212 o2 015 1,7 0,691 08 1,07 0,005 0,046
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A-RLZ (mm) 0,02 125 0,998 047 107 0,065 002 1,32 0,959 0,265
B-RL2 (mm) |1 S e 0.001 " 047 182 0,268 044 1.5 0,22 0,084
A-RL1 {mm) 0,08 1,25 0,778 051 199 0,266 =071 111 0,227 DJ}AIE:“‘l
ANS-Me/N-

Me (%)

0 0.01 0,163 0 0.01 0,441 0,01 002 0,085 0,064

Jarabak Ratio *
%) 1] 0,04 0.8 0,01 0,03 0,049 001 001 0,517 0,334
o

Gonial
Ratio(%)

0 0.01 0,273 0.01 003 0,245 0 0,02 0,523 0,412

S-ArfAr-Go
("a)

LT =
UL/SN (%) -353 343 0,0001 -3138 626 0026 153 34 0,066  0,0001

¥ *

= L =
LL/RLI (™) -3,53 343 00001 —3.28 608 0,026 1,84 3,07 0,018 0,0001

#h T "
IMPA (") 578 3,91 0,0001 10,8 3,07 00001 0,05 2,27 0921 0,0001

* *
—0,03 0.06 0,014 0,003 003 0.67 -0,02 0,03 [],[JUE- 0,066
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#k ok ®k ok &%
LI/RL.2 ™ 6.1 447 0.0001 1.2 425 00001 —{1.58 2.3A 0.3 .01

Open in a separate window

"Signiﬁcanl (P<.05),
MSigﬂi{"u:aut (P=.01),
" Significant (P<.001)

Table 4

Changes and comparisons of T1 and T2 values within the treatment groups and control group.

SUSS FRD Control
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Cephalometric Group A Group B Group C Significance
measurements Mean SD Mean SD Mean SD A-B-C A-B A-C B-C

Tl RO08 399 7828 38 8197 2,38 0007** 0239 0213 0,004%*
SNA (")
T2 7922 393 7865 366 81,71 302 0023* 0867 0084 0,026*

Tl 7560 457 7338 326 7645 2,86  003* 0,14 0,75 0,029*
SNB (")
T2 7610 462 73,9 303 7671 2,84 0043* 0,138 0,857 0,046%

TI 453 1,73 49 223 553 1,86 028
ANB ()
T2 333 1,89 475 154 5 2,59  0,027* 0079  0,035% 0,923

T1 977 330 101 264 945 323 0803
SN/PP (")
T2 1033 295 1028 305 874 2,19 0,138

Tl 3268 628 3192 4,16 3076 32 0455
SN/MP (")
T2 3230 635 3207 394 3005 329 0275

Tl 2048 2,84 2063 26 2029 332 0938
SE (mm)
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T2 20,70 2,81 2052 199 1987 3,19 0,612

T1 4577 1067 40,63 656 4543 572 0,085
SL (mm)

T2 46,31 10,06 41,89 6,71 46,17 598 0,138
Pg-NB TL 428 1,72 335 144 303 19 0071
(mm) T2 4,15 1,538 309 164 311 1,85 0,087
Ar-Pg T1 10037 720 917 584 9655 5,06 0,144
(mmy} T2 101268 7,63 9785 543 9735 4,68 0,057
A-RL2 Tl 6433 526 6295 594 6453 325 0558
(mm) T2 6431 562 6342 63 6455 3,83 0,784
B-RL2 Tl 5546 869 5226 723 5582 439 0,225

(mm) T2 56,75 8,19 52,72 6,79 56,25 4,58 0,128

A-RL1 T1 4837 450 4796 2,74 4651 26 0,171

Open in a separate window
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T1: Pretreatment

T2: Postireatment

Statistical Methods

The pre and post treatment means, and standard deviations between the groups were compared with one-
way analysis of variance test. If a statistically significant difference was found, the Tukey multiple
comparison test was used to identify which groups were different. The differences between the groups were
compared with Kruskal Wallis test. I a statistically significant difference was found, the Dunn’s multiple
comparison test was used to identify which groups were different. To compare the unequal values the chi-
square test was used. The level of significance was set at P<.05.

RESULTS Go to:
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All patients were corrected to dental Class I relationship in a mean time of 5 months 5 days = 2 months 3
days in the SUS? group and 5 months 6 days = | month 6 days in the Forsus FRD group (Table 1).

No statistically significant differences were found between treatment durations, mean age values and sex
distribution of the three groups. (Table 1 and 2)

Pretreatment (T1) comparison of the three groups showed significant differences only in 7 of the 36
variables. (Table 3) SNA and SNB angles were significantly smaller in the Forsus FRD group than in the
SUS? and control groups. Ul-RL1 distance was higher in Forsus FRD group than in the SUS? and control
groups. Overjet, A-labialis superior, E line-labialis superior and inferior linear measurements were
significantly smaller in the control group than both treatment groups.

The result of T1 and T2 difference comparison between groups are presented in Table 4. When two
treatment groups were compared, increase of the SNA angle and lip strain measurements in Forsus FRD
group in contrast to SUS® group and increase of the N-A-Pg and A-labialis superior measurements in SUS?®
group in contrast to Forsus FRD group were found significant during treatment. Increase in the IMPA,
L1/RL2, SN/OP and L1-NB angles and decrease in the interincisal angle were also more prominent in
Forsus FRD group. On the other hand, increase of the Ar-Pg measurement of SUs? group was higher than

Forsus FRD group. (Table 4)
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SN/PP, IMPA, L1/RL2 and SN/QOP angles and L1-NB and Ul-RL1 linear measurements of sus? group
showed significant increase when compared with the control group. On the other hand, decrease of U1/SN
and Ul/RL1 angles and U6-RL1, overjet, overbite, labialis superior-RL2 linear measurements were also
significant compared with the control group (Table 4).

Comparison of Forsus FRD and control group revealed significant increase of the A-RL1, L1-NB and lip
strain linear measurements and IMPA, L1/RL2, SN/OP angles and significant decrease in the U1/SN,
U1/RL1 and interincisal angles and U6-RL1, Labialis superior-RL2, overjet and overbite linear
measurements in Forsus FRD group. (Table 4)

DISCUSSION Go to:

The study sample consisted of Class II mandibular retrognathic subjects with normal or low-angle growth
pattern and who Wl:.“.ri:: at T.hcn_* postpubertal growth period. T]?15. group was chosen since they could both P (R DTy Sy

benefit from the minimal residual growth and would have minimal relapse due to growth and posttreatment vertebrae—a longitudinal cephalometric stu [Angle Orthod. 1988
dentoskeletal changes.
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' " Treatment of Class || malocclusions with the Jasper Jumper
The assessment of skeletal age from lateral cephalometric films was performed by the evaluation E;E. - appliance--a preliminary [Am J Orthod Dentofacial Orthop. 1995]
maturational stages in the cervical vertebrae in order not to take additional hand-wrist radiograms.—— e : :
Forsus Nitinol Flat Spring and Jasper Jumper corrections of

ek . . . ’ : Cl [l division 1 malocclusions. Angle Orthod. 2006
Results indicated that Class 1I correction occured primarily from the maxillary and mandibular it b e e ik !

dentoalveolar effects. There were no statistically significant skeletal sagittal changes since the study sample
was in post-peak growth period. The comparison of SNA angle confirmed that the SUS? and FRD
appliances had no effect on maxilla at this growth period. This finding 1s in accordance with the results of
Weiland and Bantleon'® and Karacay et al.? On the other hand Pancherz> and Valant and Sinclair®” stated o ] . ]
decrease in SNA angle and inhibition of forward growth of maxilla with Herbst. This contrary finding may j-;r:s;:qjims:rllmemy o i Datl&”%f?gﬁﬁﬁ_“gég—eﬂ
be related to varience of the samples’ ages and different treatment mechanics.

The mechanism of Class |l correction in Herbst appliance
treatment. A cephalometric investigation.  [Am J Orthod. 1982]

See more ...

Analysis of efficacy of functional appliances on

. ; : : s ; i i Am J Orthod Dentofacial Orthop. 2002
Likewise maxilla, SUS? and Forsus FRD appliances had no significant effect on the mandible as well. el sk ot o sl o !

During SUS* therapy, the increase found in the Ar-Pg distance may be related to the anterior repositioning
of the mandible rather than forward growth. Kiiglikkeles et al2l reported that the reason for the increase

! : ! } y 22 : : Treatment of Class || malocclusions with the Jasper Jumper
might be due to the change in the pogonion location whereas; Chen et al*= proclaimed the reason for this appliance--a preliminary [Am J Orthod Dentofacial Orthop. 1995]
increase as the backward and upward relocation of articulare point during functional therapy.

See more ...

uaq rin3

There were no statistically significant vertical changes related to the appliance wear. This finding
confirmed that the appliance did not change the facial height in late adolescent patients and it is consistent
with the {indings of Weiland and Bantlcon,ﬁ Covell et al,22 Pancherz,2 Kiigiikkeles and Orgmn,E and

Nalbantgil et al.=2

The correction of Class II malocclusion by both appliances was achieved by dentoalveolar changes. This
study found no significant difference in the upper incisor retroclination (U1/SN) between the SUS? and
Forsus FRD groups. Both treatment groups demonstrated significant decrease in the interincisal angle,
which was related to upper incisor retrusion and lower incisor protrusion; however, decrease was more
prominent in the Forsus FRD group. Likewise, the significant greater reduction in overjet and overbite in
the Forsus FRD group was related to the upper incisors” retroclination and lower incisors’ proclination.

As for the lower incisors, the anterior tipping was apparent in both appliances (IMPA, Forsus FED: 10.8 +
3.07°; SUS%: 5.78 + 3.917). The change in the parameters related to mandibular incisors indicated that
these teeth intruded with labial tipping. Besides using negative torqued lower incisor brackets or having
lingual crown torque at the lower anterior segment, full ligation of the lower dental arch and reducing the
force setting are possible options to prevent the protrusion of the lower incisors.
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The clockwise rotation of the occlusal plane was produced by the intrusion of upper molars due to the
highpull headgear effect of the appliances acting on the maxillary molar area. Since the dentition was
blocked together, this force also influenced the maxillary incisors through archwire. The increase in SN-OP
angle 1s also related with the protrusion and intrusion of the lower incisors in the mandible. Thus, the
intrusive force acting on the upper molars also acts on the anterior lower dentition that was found more
prominent in Forsus FRD therapy. The proclination of the lower incisors was the result of the intrusive o . ,

e ; i ; Treatment of a Class I, Division 1 malocelusion with the Jasper
force as well as anchorage loss. The use of lower incisor brackets with negative torque values or lingual Jumper: a case report. [Am J Orthod Dentofacial Orthop. 1996]
crown torque at the lower anterior segment may prevent this protrusion.

Changes in soft tissue profile following treatment with the

: bionator. Angle Orthod. 1895
The changes related to the soft-tissue profile were to a lesser extent than the dentoalveolar changes. In ol g !

sus? group an increase was found in N-A-Pg angle; however, changes were insignificant when compared
with the control group. This _f'mding should be related m the forward mﬂvzc?cm of soft éi?'rssuc pogonion and Skl esstndmmd asiflstinmtinsichongas bndlisceetby M- naper
backward movement of a point. On the other hand, Weiland and Drocshl,= Lange et al=- and Ruf and Jumper appliance in late adolescence. [Angle Orthod. 2005)
Pancherz2® stated in their studies that the facial convexity improved with functional appliances. This

difference may be related to varience of growth period and different types of appliances that had been used.

The slight decrease in E line-labialis superior and Labialis superior-RL2 measurements occurred as a result

of the retrusion of the upper lip following the backward tipping of the upper incisors and also, the lower lip

was no longer captured behind the upper incisors. Similar sofi-tissue changes were attained from previous

studies. 2322 No statistically significant changes were observed in lower lip position with SUS? and Forsus

Dentoskeletal effects and facial profile changes in young adults
treated with the Herbst appliance. [Angle Orthod. 1999]

waq ran3

FRD, when compared with control group.

CONCLUSIONS Go to:

Dentofacial and soft tissue changes in late adolescent Class II malocclusion patients attained with SUS?
and Forsus FRD appliances were as follows:

« In the SUS? and Forsus FRD groups, no statistically significant vertical and sagittal skeletal effect on

the maxilla and the mandible were present. Since no vertical changes were observed, the appliances
can be used in high angle patients without gummy smile.

s In both study groups, the changes that took place in post peak growth period were achieved by only
dentoalveolar changes. Thus, these appliances can be an acceptable substitute to Class I elastics for
patients who appear to be noncompliant.

o In study groups, upper incisor retrusion and extrusion and lower incisor protrusion and intrusion
were observed. SUS? group demonstrated lesser lower incisor protrusion and upper molar intrusion
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when compared with Forsus FRD group.
» The changes related to the soft tissue profile were limited, so both appliances may not compensate
the esthetic facial outcome that can be achieved by orthognathic surgery in Class IT adult patients.
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