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Introduction: The present study aimed to evaluate the cephalometric changes in Class Il Division |
mandibular deficient patients treated with the Frankel 2 and Farmand appliances as a new functional
appliance.

Methodology: Fifty-five subjects treated for Class Il Division | malocclusion and mandibular deficiency
were selected for the study. Twenty-seven of the subjects (17 girls, 10 boys) with the mean age of 11.1
(SD 1.4) years were treated with the Farmand appliance and twenty-eight of them (15 girls, 13 boys) with
the mean age of 11 (SD 1.5) years were treated with the FR-2 appliance. T-test, paired t-test, Wilcoxon
and Mann-Whitney test were used to evaluate the data.

Results: A skeletal Class | relationship and a marked reduction in overjet were achieved in both treatment
groups. ANB decreased significantly by 3.2 (SD 1.7) degrees in the Farmand appliance group and it
decreased significantly by 3.5 (SD 1.6) degrees in the Frénkel group.

Conclusion: Both Farmand and Frankel appliances were successful in the correction of mandibular

deficiency in Class Il Division 1 patients.

Keywords: malocclusion, Angle Class Il Division |, orthodontic appliances, functional appliances.

1. Introduction

AClass Il malocclusion may resultfrom a mandibular
deficiency, maxillary excess or a combination of
both, but the most common finding is mandibular
skeletal  retrusion.!? Approximately 15% of
American children have Class Il malocclusion;
however, It seems that Class Il problems are most
prevalent in Caucasians of Northern European
descent (for instance, 25% of children in Denmark
are reported to be Class II.> Different removable
functional appliances such as Activator, Bionator,
Frankel-2, Herbst, R-appliance, and Twin Block have
been used to treat Class Il division 1 malocclusions
and mandibular deficiency.*® Frankel-2 (FR-2)
is one of the appliances commonly used in the
treatment of Class Il division 1 malocclusion. This
appliance was developed nearly 50 years ago

by Rolf Frankel as an orthopedic exercise device
designed to reprogram the neuromuscular system
of the orofacial complex.’'> Recently, Perillo et al.
performed a meta-analysis of articles studying the
changes produced by the FR-2 appliance during
the treatment of growing patients with Class I
malocclusions and reported that the FR-2 appliance
had a statistically significant impact on the size of
the mandible in the treated patients.’

Another functional appliance used for the
correction of mandibular deficiency is the “Farmand
Appliance”'”'® This appliance has been shown
to cause significant changes in the position and
anterior displacement of the hyoid bone, resulting
in the improved airway and respiratory status of the
patients.

An electronic search in literature shows that no one

*Corresponding author:
DrAbdolreza Jamilian, No 2713, Vali Asr St Tehran 1966843133, Iran
Tel: 0098-21-22011892; Fax: 0098-21-22022215; e-mail: info@jamilian.net

Stoma Edu J. 2017;4(3):176-181

http://www.stomaeduj.com



EFFECTS OF FARMAND AND FRANKEL-2 FUNCTIONAL APPLIANCES ON
MANDIBULAR DEFICIENCY IN LATE MIXED DENTITION

| Figure 1. The Farmand appliance from a frontal view.

| Figure 3. Before-treatment picture of a patient with mandibular
deficiency.

has ever compared the treatment effects of the
Farmand appliance and FR-2; therefore, the aim of
this study was to compare the dentoskeletal effects
of the Farmand appliance with FR-2 in the treatment
of prepubertal Class Il division 1 malocclusion
patients with mandibular deficiency.

2. Materials and Methods
This retrospective study was reviewed and approved
by the Institutional Review Board (IRB) of the School
of Dentistry, Shiraz University of Medical Sciences,
Shiraz, Iran and the Tehran Dental Branch, Islamic
Azad University, Tehran, Iran and in accordance with
the Helsinki Declaration of 1975, as revised in 2000.
A pilot study was conducted on 10 patients (5 in
each group) and the SNB was chosen as the primary
outcome. The sample size of the present study was
calculated based on a significance level of 0.05
and a power of 90%, to detect a minimum clinically
significant change of 1.6° in SNB. Using a two-tailed
paired t-test (PASS 2011, NCSS software, Kaysville,
Utah, USA), 26 samples would be required in each
group. All subjects met the following inclusion
criteria:

1) ANB>5° SNB<77° overjet>5 mm at the initial

lateral cephalograms;

2) No syndromic or medically compromised patients;

3) No previous surgical intervention;

4) No use of other appliances before or during the

period of functional treatment;

5) No skeletal asymmetry;

6) Profile improvement by mandibular advancement

in clinical examination.
Twenty-seven subjects (17 girls, 10 boys) were
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| Figure 2. The Farmand appliance from a lateral view.

| Figure 4. After-treatment picture of the same patient treated with
the Farmand appliance.

selected from patients treated with the Farmand
appliance (Figs. 1-2) and twenty-eight subjects
were selected from patients treated with the FR-2
appliance.

At the beginning of the treatment, all patients were
in the prepubertal stage (CS1 and CS2), according
to the recently improved version of the Cervical
Vertebral Maturation (CVM) method as described
by Franchi et al." and Baccetti et al.?°

The mean age of the patients treated with the
Farmand appliance in the experimental group was
11.1 (SD 1.4) years and the average treatment time
was 16 (SD 1.7) months.

The Farmand appliance is a passive tooth borne
appliance. It consists of two extended flexible
labial bows, a tongue bow, four rests (stop), and
an acrylic plate. The acrylic plate extends from the
occlusal surface to the lingual shields. A heavy wire
(1 mm diameter), which acts as a tongue bow, is
positioned posteriorly to connect the right and
left acrylic parts on the palatal aspect in order to
reinforce the appliance. The upper and lower labial
bows are constructed with 0.8 mm stainless steel
wire extended from canine to canine with horizontal
loops in the canine region. The rests (stop) are
placed on the mesial of the upper and lower first
molars. The construction bites of the patients were
taken with the upper and lower anterior teeth in an
edge-to-edge occlusion with 2 to 3 mm posterior
clearance.

The FR-2 group consisted of 28 patients (15 girls,
13 boys) with the mean age of 11 (SD 1.5) years that
were treated with the FR-2 appliance. The treatment
time was 16.5 (SD 3.5) months.
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I Table 1. Pre and post cephalometric landmark in the Frankel and Farmand group.

Variables Group Before treatment After reatment p-value
Mean SD Mean SD

Sagittal SNA(°) Farmand 81.2 15 814 13 0.124
FR-2 81 1.3 81.5 13 0.001

SNB (°) Farmand 74.3 1.7 77.6 23 0.001

FR-2 73.6 34 77.6 1.5 0.001

ANB (°) Farmand 6.8 1.6 3.6 23 0.001

FR-2 73 1.7 3.8 1.5 0.001

Witts (mm) Farmand 42 1.6 1.9 1.7 0.001

FR-2 4.7 1.4 24 1.5 0.001

GoGn (mm) Farmand 66.5 35 69.2 35 0.001

FR-2 66.7 29 69.8 24 0.001

Co-Gn (mm) Farmand 103.7 29 106.2 2.6 0.001

FR-2 104 23 106.4 2 0.001

Co-Pog (mm) Farmand 101.8 1.6 106.3 1.8 0.001

FR-2 102.6 24 105.6 2.3 0.001

Overjet (mm) Farmand 71 2.1 3.6 1.9 0.001

FR-2 9.2 32 5 1.6 0.001

Vertical Jarabak (%) Farmand 64.1 22 62 14 0.001
FR-2 64.6 2.7 61.9 1.6 0.001

GoGn-Sn (°) Farmand 31.8 42 34.1 4 0.001

FR-2 30.7 4.6 325 35 0.003

Palatal-GoGn (°) Farmand 25.3 2.6 275 1.9 0.001

FR-2 274 34 28.6 45 0.014

Facial Angle (°) Farmand 82.9 2.6 85.1 25 0.001

FR-2 83.8 23 86.4 1.8 0.001

Gonial Angle Farmand 1237 3 128.7 2.1 0.001

FR-2 124.8 3.6 1284 33 0.001

Dental U1-Sn (°) Farmand 110.1 7 104.4 57 0.001
FR-2 110.3 5.3 104.6 4 0.001

IMPA (°) Farmand 95.7 7.3 101.9 6.6 0.001

FR-2 91.7 8 98.9 6.5 0.001

Interincisal Angle (°)  Farmand 117.8 55 118 6.7 0.777

FR-2 118.1 4.8 1191 5.9 0.326

All patients were instructed to wear the appliances
full-time except for eating, contact sports, and tooth
brushing. Lateral cephalograms of the samples
were taken in centric occlusion at the beginning
and at the end of the treatment.

The angular and linear cephalometric measure-

Stoma Edu J. 2017;4(3):176-181

ments used for comparison of the treatment results
of the two groups were as following: SNA, SNB,
ANB, Witts (connecting points A and B perpendicu-
lar to occlusal plane), GoGn (the distance between
the gonion and the gnathion representing the man-
dibular length), CoGn (the distance from the con-
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I1able 2. Comparison of changes during treatment with Frankel and Farmand.

Variables Farmand FR-2 p-value
Mean SD Mean SD
Sagittal SNA(°) 0.2 0.7 05 0.6 0.115
SNB (°) 33 19 39 1.6 0.166
ANB (°) -3.2 1.7 -35 1.6 0.617
Witts (mm) 2.3 15 24 1.0 0.431
GoGn (mm) 2.7 15 30 23 0.544
Co-Gn(mm) 2.6 12 24 19 0.645
Co-Pog (mm) 45 19 30 23 0.012
Overjet(mm) -35 2.3 4.2 33 0.407
Vertical Jarabak (%) 2.1 1.8 2.6 22 0.384
GoGn-Sn (°) 2.3 1.8 19 30 0.549
Palatal-GoGn (°) 22 2.1 12 19 0.378
Facial Angle (°) 22 1.2 2.6 1.8 0.706
Gonial Angle 49 3 3.6 2.6 0.097
Dental U1-Sn(°) 5.7 42 5.6 3.6 0.954
IMPA(°) 6.2 38 7.2 5.2 0.424
Interincisal Angle (°) 0.3 4.7 1 55 0.645

dyle to the gnathion), Co-Pog (the distance from the
condyle to the pogonion), overjet, Jarabak index
(the ratio between the posterior and anterior face
heights; S-Go/N-Me), GoGn-Sn (the angle between
SN and the mandibular plane), Palatal-GoGn (the
angle between the palatal and mandibular plane),
facial angle (the angle formed by the intersection
of the Frankfort plane with the nasion-pogonion
line), 1 to SN (angle between the long axis of the
upper central incisor and the anterior cranial base),
IMPA (the angle between the long axis of the lower
central incisor and the mandibular plane), and the
interincisal angle (the angle between the upper and
lower incisors). The measurements were performed
before and after the treatment radiographs. Each
film was traced by one investigator on 0.003-inch
frosted acetate with a 0.3 mm lead pencil. Measure-
ments were taken to the nearest 0.5 mm or degrees.
Four weeks after the first measurements, the
tracings and measurements were repeated by
the same investigator. The intraclass correlation
coefficient (ICC) was used to measure the reliability
of the results. ICC indicated acceptable to excellent
(0.72 to 0.92) reliability for the measurements.

The Kolmogorov-Smirnov normality test was
applied to the cephalometric data. The statistical
significance was set at p<0.05. The magnification
factor of the cephalograms was standardized at 8%.
The Statistical Package for Social Sciences, Version
22 (SPSS Inc. Chicago, lllinois, USA) was used to
analyze the data. The paired t-test was used for the
intra group evaluation if the distribution was normal;
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otherwise, the Wilcoxon test was used. The T-test
was used to compare the data between the two
groups if the distribution was normal; otherwise,
the Mann-Whitney test was used.

3. Results

In the Farmand appliance group, paired t-tests
showed a significant ANB decrease of 3.2 (SD 1.7)
degrees (p<0.001) and an SNB increase of 3.3
(SD 1.9) degrees (p<0.001). Overjet significantly
decreased from 7.1 (SD 2.1)mmto 3.6 (SD 1.9) mm.
IMPA significantly increased by 6.2 (SD 3.8) degrees
(p<0.001)(Table 1).

In the FR-2 group, ANB significantly decreased
by 3.5 (SD 1.6) degrees (p<0.001), and SNB
significantly increased from 73.6 (SD 3.4) to 77.6
(SD 1.5) degrees (p<0.001). Overjet also showed a
significant decrease from 9.2 (SD 3.2)to 5 (1.6) mm
(P<0.001). IMPA significantly increased from 91.7
(SD 8) to 98.9 (SD 6.5) degrees (p<0.001) (Table 1).
Both appliances significantly increased GoGn, Co-
Gn, and Co-Pog. T-test did not show any significant
differences between the two groups (Table 2).
Figures 3 and 4 show before and after treatment
pictures of a patient treated with the Farmand
appliance.

4. Discussion

The findings of this study showed that, both the
Farmand and FR-2 appliances could successfully
improve the intermaxillary discrepancy in Class
Il growing patients with mandibular deficiency.
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After treatment, SNB and ANB showed significant
changes. The Increase of SNB and decrease of
ANB are indicative of favorable changes in the
mandibular growth. The increase of GoGn, Co-Gn,
and Co-Pog also indicates favorable mandibular
growth.

The Farmand appliance is a passive tooth-born
appliance composed of one extended labial bow
on each jaw, two rests (stop) on each dental arch,
a tongue bow and an acrylic plate. The labial bows
with a distance of 1 mm from the labial surfaces
of the upper and lower anterior teeth, act as
an eruptive guidance for the incisors as well as
eliminating the perioral muscles’ forces, especially
in case of severe mentalis muscle contraction. The
tongue bow, with its loop in a distal direction, helps
the patient to redirect his/her tongue to a distal
position, thus removing the tongue pressure from
the anterior part of the upper jaw. In addition, the
patient is instructed to open and close his/her
mandible while stabilizing the appliance on the
maxillary arch by the tongue tip. This kind of exercise
will improved the patient’s adaptation in the new
advanced mandibular position. The rests (stop),
which are placed in the mesial surfaces of the first
molars, restrict the first molars mesial movement
and assist in achieving Class | molar relationship by
forward movement of mandible.

In two recent studies, Yassaei and Soroush'” and
Yassaei et al.?' studied the effects of the Farmand
functional appliance on the hyoid bone position in
Class Il division 1 malocclusion patients. They found
that the hyoid bone shifted significantly forward in
the horizontal dimension.

The results of our study are consistent with the
findings of the study conducted by Perillo et al.® in
whichthe Frankel-2 treatment produced a significant

References

decrease in the ANB angle that improved the
skeletal intermaxillary and occlusal relationship in
Class Il growing patients with mandibular retrusion.
According to Frankel,'>?? the FR-2 acts by changing
the biomechanical environment of the developing
dentition. In agreement with many previous
studies, 10142327 FR-2  proclines lower incisors
slightly, probably because the lower labial pads
of FR-2 change the lip posture and reduce the soft
tissue pressure on the lower incisors. In this study,
IMPA also increased significantly, which is similar to
the finding of other functional appliances.®'¢ 2

The Farmand functional appliance, similar to
the Bionator functional appliance is not as bulky
as the FR-2 appliance and shows better patient
tolerance and does not interfere as much with
their speech.

The treatment in this study was for skeletal
correction and further treatment in all patients
was continued with fixed orthodontics.

5. Conclusion

Farmand functional appliances and Frénkel
appliance were successful in the correction of
mandibular deficiency in Class Il division 1 patients
and can be used as an alternative functional
appliance.

Author Contributions

Concept - HP, AJ; Design - HP, AJ; Supervision -
AJ; Resources - AM, AD; Materials - AM, AD; Data
Collection and/or Processing - AM; Analysis and/or
Interpretation - AD, ZK; Literature Search - LP, LN;
Writing Manuscript - LP, AJ; Critical Review - LP, AJ.
Conflicts of Interest

None declared.

1. McNamara JA Jr, Ellis E 3rd. Cephalometric analysis
of untreated adults with ideal facial and occlusal
relationships. Int J Adult Orthodon Orthognath Surg.
1988;3(4):221-231. [PubMed

2. Perillo L, Padricelli G, Isola G, et al. Class |l malocclusion
division 1: anew classification method by cephalometric
analysis. Eur J Paediatr Dent. 2012;13(3):192-196.
PubMed

3. Proffit WR. Malocclusion and Dentofacial Deformity in
Contemporary Society. In: Proffit WR, Fields HW, Sarver
DM, editors. Contemporary orthodontics. St. Louis,
Mo.: Elsevier/Mosby; 2013.

4. Showkatbakhsh R, Castaldo MI, Jamilian A, et al.
Treatment effects of R-appliance and Frankel-2 in
Class Il division 1 malocclusions. Eur J Paediatr Dent.
2013;14(1):17-22. [PubMed

5. O'Brien K, Wright J, Conboy F, et al. Early treatment
for Class Il Division 1 malocclusion with the Twin-block
appliance: a multi-center, randomized, controlled trial.
Am J Orthod Dentofacial Orthop. 2009;135(5):573-
579. doi: 10.1016/j.ajod0.2007.10.042. [Full text links
PubMed

6. Perillo L, Castaldo MI, Cannavale R, et al. Evaluation
of long-term effects in patients treated with Frankel-2
appliance. Eur J Paediatr Dent. 2011;12(4):261-266.
PubMed

7. Jamilian A, Showkatbakhsh R, Amiri SS. Treatment
effects of the R-appliance and twin block in Class Il
division 1 malocclusion. Eur J Orthod. 2011;33(4):354-
358. doi: 10.1093/ejo/cjq082. [Full text links] [PubMed]

8. Pancherz H. The Herbst appliance: a paradigm change

Stoma Edu J. 2017;4(3):176-181

in Class Il treatment. World J Orthod. 2005;6Suppl:8-10.
PubMed

9. Franchi L, Pavoni C, Faltin K Jr, et al. Long-term skeletal
and dental effects and treatment timing for functional
appliances in Class Il malocclusion. Angle Orthod.
2013;83(2):334-340. doi: 10.2319/052912-450.1. [Full
text links] [PubMed

10. PerilloL, Johnston LE Jr, Ferro A. Permanence of skeletal
changes after function regulator (FR-2) treatment of
patients with retrusive Class Il malocclusions. Am J
Orthod Dentofacial Orthop. 1996;109(2):132-139. [Full
text links] [PubMed

11. Showkatbakhsh R, Meybodi SE, Jamilian A, et al.
Treatment effects of R-appliance and anterior inclined
bite plate in class I, division | malocclusion. J Appl Oral
Sci. 2011;19(6):634-638. [Free PMC Article] [Full text
links] [PubMed

12. Jamilian A, Showkatbakhsh R, Kamali Z. R-appliance: a
different design in functional therapy in Class Il Division
| malocclusion. Int J Orthod Milwaukee. 2009;20(2):11-
14. [PubMed

13. Jamilian A, Showkatbakhsh R, Rad AT. A novel approach
for treatment of mandibular deficiency with vertical
growth pattern. Int J Orthod Milwaukee. 2012;23(2):23-
27.[PubMed

14. Freeman DC, McNamara JA Jr, Baccetti T, et al. Long-
term treatment effects of the FR-2 appliance of Frankel.
Am J Orthod Dentofacial Orthop. 2009;135(5):570
e571-576; discussion 570-571. doi:  10.1016/j.
ajodo.2007.11.029. [Full text links] [PubMed]

15. Frénkel R. The theoretical concept underlying the

http://www.stomaeduj.com


https://www.ncbi.nlm.nih.gov/pubmed/3254378
https://www.ncbi.nlm.nih.gov/pubmed/22971255
https://www.ncbi.nlm.nih.gov/pubmed/23597214
https://linkinghub.elsevier.com/retrieve/pii/S0889-5406%2809%2900054-7
https://www.ncbi.nlm.nih.gov/pubmed/19409339
https://www.ncbi.nlm.nih.gov/pubmed/22185253
https://academic.oup.com/ejo/article-lookup/doi/10.1093/ejo/cjq082
https://www.ncbi.nlm.nih.gov/pubmed/20956385
https://www.ncbi.nlm.nih.gov/pubmed/16958176
http://www.angle.org/doi/10.2319/052912-450.1%3Furl_ver%3DZ39.88-2003%26rfr_id%3Dori:rid:crossref.org%26rfr_dat%3Dcr_pub%253dpubmed
http://www.angle.org/doi/10.2319/052912-450.1%3Furl_ver%3DZ39.88-2003%26rfr_id%3Dori:rid:crossref.org%26rfr_dat%3Dcr_pub%253dpubmed
https://www.ncbi.nlm.nih.gov/pubmed/22931200
https://linkinghub.elsevier.com/retrieve/pii/S0889-5406%2896%2970173-7
https://linkinghub.elsevier.com/retrieve/pii/S0889-5406%2896%2970173-7
https://www.ncbi.nlm.nih.gov/pubmed/8638558
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/22230999/
http://www.scielo.br/scielo.php%3Fscript%3Dsci_arttext%26pid%3DS1678-77572011000600015%26lng%3Den%26nrm%3Diso%26tlng%3Den
http://www.scielo.br/scielo.php%3Fscript%3Dsci_arttext%26pid%3DS1678-77572011000600015%26lng%3Den%26nrm%3Diso%26tlng%3Den
https://www.ncbi.nlm.nih.gov/pubmed/22230999
https://www.ncbi.nlm.nih.gov/pubmed/19739496
https://www.ncbi.nlm.nih.gov/pubmed/22873020
https://linkinghub.elsevier.com/retrieve/pii/S0889-5406%2809%2900165-6
https://www.ncbi.nlm.nih.gov/pubmed/19409337

20.

21.

EFFECTS OF FARMAND AND FRANKEL-2 FUNCTIONAL APPLIANCES ON
MANDIBULAR DEFICIENCY IN LATE MIXED DENTITION

treatment with function correctors. Rep Congr Eur
Orthod Soc. 1966;42:233-254. [Pubmed

Perillo L, Cannavale R, Ferro F, et al. Meta-analysis of
skeletal mandibular changes during Frankel appliance
treatment. Eur J Orthod. 2011;33(1):84-92. doi:
10.1093/ejo/cjq033. [Full text links] [PubMed]

. Yassaei S, Sorush M. Changes in hyoid position

following treatment of Class Il division1 malocclusions
with a functional appliance. J Clin Pediatr Dent.
2008;33(1):81-84. [PubMed

Pakshir HR, Mokhtar A, Darnahal A, Kamali Z,
Jamilian AR. Treatment Effects of Farmand Functional
Appliance on Class Il Division 1 Malocclusion. J Res in
Dentomaxillofac Sci. 2016;1(1):22-27.

Franchi L, Baccetti T, De Toffol L, et al. Phases of the
dentition for the assessment of skeletal maturity:
a diagnostic performance study. Am J Orthod
Dentofacial Orthop. 2008;133(3):395-400; quiz 476.
el1-2. doi: 10.1016/j.ajodo.2006.02.040. [Full text links
PubMed

Baccetti T, Franchi L, McNamara JA Jr. The cervical
vertebral maturation (CVM) method for assessment of
optimal treatment timing in dentofacial orthopedics.
Semin Orthod. 2005;11(3):119-129. doi: http://dx.doi.
org/10.1053/j.50d0.2005.04.005

Yassaei S, Jamilian A, Joshan N. Effects of Twin-Block

22.
23.

24.

25.

26.

27.

28.

and Faramand-LL appliances on soft tissue profile in
the treatment of Class Il division 1 malocclusion. Int J
Orthod Milwaukee. 2014;25(4):57-62. [PubMed
Frénkel R, Frankel C. Orofacial orthopedics with the
function regulator. Basel, Switzerland: Karger; 1989.
Owen AH 3rd. Clinical management of the Frénkel
FR Il appliance. J Clin Orthod. 1983;17(9):605-618.
PubMed

Owen AH 3rd. Morphologic changes in the transverse
dimension using the Frénkel appliance. Am J Orthod.
1983; 83(3):200-217. [PubMed

Creekmore TD, Radney LJ. Frankel appliance
therapy: orthopedic or orthodontic? Am J Orthod.
1983;83(2):89-108. [PubMed

Janson GR, Toruno JL, Martins DR, et al. Class Il
treatment effects of the Frankel appliance. Eur J
Orthod. 2003;25(3):301-309. [PubMed

Rushforth CD, Gordon PH, Aird JC. Skeletal and dental
changes following the use of the Frénkel functional
regulator. Br J Orthod. 1999;26(2):127-134. doi:
10.1093/0rtho/26.2.127 [PubMed

Yaqoob O, Dibiase AT, Fleming PS, Cobourne MT.
Use of the Clark Twin Block functional appliance
with and without an upper labial bow: a randomized
controlled trial. Angle Orthod. 2012;82(2):363-369.
doi: 10.2319/041411-268.1. [Free full text] [PubMed]

Hamid Reza PAKSHIR

DDS, PhD, Professor, Director, Head Department of Orthodontics

Orthodontic Research Center
School of Dentistry

Shiraz University of Medical Sciences, Shiraz, Iran

Hamid Reza Pakshir is a full professor at the School of Dentistry, Shiraz University of Medical Sciences (Shiraz,
Iran) and the founder and director of the Department of Orthodontics, and head of the Orthodontic Research
Center. He has numerous publications, including the publication of articles in national and international
journals and compilation of books in the field of orthodontics. Since 2004, he has been elected to the
Editorial Review Board of the American Journal of Orthodontics and Dentofacial Orthopedics magazine, and
since has judged over 50 articles for this journal. Since 2014, he has been the Editor-in-Chief of the Iranian
Journal of Medical Sciences (IJMS), Deputy Editor-in-Chief of Shiraz Journal of Dentistry, and a member of
the editorial board of several Iranian scientific magazines registered at PubMed.

This study was:

Qa. Prospective;

Qb. Retrospective;

dec. Descriptive;

ad. A case series.

What was the mean age of the patients in Farmand group in this study?
Qa. 11.1 years;

db. 13 years;

dec. 9 years;

ad. 10 years.

All the patients in study had the following malocclusion?
Qa. Class 2 division 2;

db. Class 2 division 1;

Qc. Class 2 division 1 and division2;

ad. Class 1 with deep bite.

SNB significantly increased from 74.3° to... in Farmand group?
Qa. 76.8°;

db. 76.7°%;

Qc. 75°%

ad. 77.6°.
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