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Palatal expansion in adults: The surgical
approach
William Northway
Traverse City, Mich

T

he discerning orthodontist has a treatment regimen that preferentially deals with arch deﬁciencies and might not necessitate extractions.
Orthodontic expansion has been shown to be predictably unstable, and interproximal reduction is effective
only up to a point, and so most of us use skeletal
expansion in some form or another.
This article is an effort to gather from the literature
and personal experience a strategy for expansion in
adults that is workable, predictable, and stable. I intend
to demonstrate that there are beneﬁts to expansion
through surgery that are not obtainable otherwise. Although nonsurgical expansion is preferred for some
adult patients, surgically assisted rapid maxillary expansion is the clear choice for others. The discussion
should not culminate in yes or no but, rather, an effort
to ﬁnd the tipping point, a point on either side of which
a superior result might be achieved.
In any effort to ﬁnd the difference between success
and shortcoming, age should be a primary consideration. Haas1 indicated that orthopedic expansion would
invariably open the midpalatine suture until age 16 or
17. Melsen2 demonstrated histologically that, after
the ages of 15 in girls and 17 in boys, both sutures consist of a narrow sheet of connective tissue with inactive
osteoblasts. As the patient matures, increasingly, Sharpey’s ﬁbers could be followed uninterruptedly across
the suture. Using metal implants, Krebs3 showed that
orthopedic expansion resulted in a ratio of sutural expansion to dental expansion of about 50% until age
13; this dropped to approximately 30% and progressively less as boys approach age 14 and older. Among
girls, the drop occurred earlier and more profoundly.
A healthy periodontium might be the ultimate harbinger of a successful dental response. Claffey and
Shanley4 studied gingival thickness (thin vs thick), correlated it with the tendency toward bleeding on
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probing, and found that thin tissues were at a disadvantage in maintaining marginal levels. The tendency toward bleeding at the outset proved less deleterious;
thin tissues, healthy before treatment, experienced
greater loss of probing attachment during treatment.
Haffajee et al5 used discriminant analysis to evaluate
the impact of 11 predictor variables and concluded
that the association between bleeding on probing,
age, and previous attachment loss largely contributed
to further attachment loss. From intrinsic periodontal
properties, the concept of differential response to various gingival biotypes has evolved.
Starnbach et al6 wrote that, in general, bones react to the forces placed upon them. In young rhesus
monkeys, they showed that, although rapid maxillary
expansion caused the periodontal membranes on the
palatal side of the teeth to become disorganized and
wider, alveolar bone on the pressure side resulted in resorption. When we looked at the effects of expansion in
adults, we found less recession in our surgical group
than in our nonsurgical group.7 It seems clear that an
alveolar contour showing the eminences of root structure or a lack of thick, attached keratinized tissue should
sound a cautionary alarm that might push one toward
surgically assisted rapid maxillary expansion. Digital
palpation is recommended to test the contour as part
of the diagnostic criteria.
Treatment should be based on established diagnostic criteria. Although most of us use expansion to treat
dental crossbite, to facilitate a broader smile, or to accommodate arch length discrepancies, Betts et al8
stressed the importance of a more speciﬁc clinical diagnosis. They developed and published a cephalometric
analysis for frontal cephalograms, which calculates
the transverse maxillomandibular width differential.
They advocated that transverse discrepancies up to
5 mm might be treated with camouﬂage, but beyond
that they encouraged the consideration of a surgical
approach to expansion.
STABILITY OF EXPANSION

Stability is measured in different ways. Chamberland and Profﬁt9 showed that much of the mean
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expansion during surgically assisted rapid maxillary exexpanders used during surgically assisted rapid maxilpansion was lost after surgery and about half of the exlary expansion and found that, although bone-borne
pansion was skeletal; this portion was found to be
expanders provided greater initial expansion, they
stable. This needs to be put into context: most authors
also resulted in increased loss of periodontal attachwho studied surgically assisted rapid maxillary expanment, especially in the anterior teeth.
sion reported stability as the maintenance of results
In a 1984 report of various cast metal and acrylic apachieved once all appliances were removed.7,10-23
pliances during surgically assisted rapid maxillary expanThe amount of expansion reported in any study
sion, Kraut28 advised the insertion of petrolatum gauze
should be different from the amounts reported by other
between the expansion appliance and the palatal vault
investigators because of the particular needs of the
to support the palatal ﬂap and prevent hematoma formasample. That said, managing the extra space achieved
tion. Betts et al8 advocated the use the Haas appliance,
which contacts the palate with acrylic, fulﬁlling this
by expansion that is given back during the healing prosame function; furthermore, it supports the architecture
cess and, subsequently, during the orthodontic stage of
of the palate during healing much the same way that
treatment will directly impact the quality of the results.
a shoe tree prevents shrinking as shoes dry out. It allows
If there is a midline discrepancy at the outset, careful
the palatal volume to be preserved.
regulation of space closure can make the midlines conIncreasingly, we are asked to provide expansion to
centric. If extra transverse alveolar width can be
improve respiratory function. Whereas the literature ofachieved during the expansion stage, consolidation of
ten credits Haas,29 Krebs,3 and others with improvethe arch form can bring the teeth better onto bone durment in nasal respiration, few articles have reported
ing the orthodontic stage, providing a more favorable
signiﬁcant changes in nasal resistance as a result of
gingival contour, or even a reduction in recession.
clinical testing. Schwarz
Although studies do not report an advantage between Although nonsurgical expansion is et al30 used graduated coronal
tomographs and found signifsurgically assisted and nonpreferred for some adult patients, icant increases in the available
surgical rapid maxillary expansion in terms of dental surgically assisted rapid maxillary nasal airway space. These
increases were attributed priarch width, a surgical apexpansion is the clear choice for
marily to shrinkage of inproach provides a better opothers.
ﬂamed nasal mucosa. Atac
portunity to leave the teeth
et al31 and Babacon et al32
centered over the alveolus.
compared rapid maxillary expansion in children with
surgically assisted rapid maxillary expansion in older
EFFICIENCY OF DIFFERENT EXPANDERS
patients and found no signiﬁcant differences in reIn a search to ﬁnd the most efﬁcient system for exsponse. Studies with acoustic rhinometry, frontal and
pansion, the types of expanders must be compared.
lateral cephalomety, and computed tomography scans
Chaconas and Caputo24 used a 3-dimensional photohve reported a number of tendencies and likely changes
elastic replica of a human skull to compare the forces
in responses.20,26,31-33
Seeberger et al22 and Wreidt et al34 examined paproduced by activated orthodontic appliances. They
tients using acoustic rhinometry before and after surgiconcluded that the Haas and hyrax appliances provided
cally assisted rapid maxillary expansion and recorded
the most signiﬁcant amounts of orthopedic force; actiprofound increases in total nasal volumes. They also revation caused removable appliances to dislodge, lessported that their patients experienced better nasal airening their effectiveness. In a study designed to
ﬂow or a distinct subjective improvement in nasal
evaluate the effect of surgically assisted rapid maxillary
breathing. Kurt et al17 studied soft-tissue changes using
expansion on the sagittal and vertical maxillary planes,
25
cephalometry, as did Zhao et al35 using cone-beam
Bretos et al compared the Haas appliance with the
hyrax and found minor differences between responses,
computed tomography, and found no evidence to supbut none were statistically signiﬁcant.
port the hypothesis that rapid maxillary expansion could
In Europe, comparisons of the results of many boneenlarge the oropharyngeal airway volumes. In spite of all
borne appliances with those from tooth-borne appliof the airway widening reported above, no articles demances have failed to yield signiﬁcant differences.16,26
onstrate statistically signiﬁcant improvement in respiraLaudeman et al27 used 3-dimensional scanned dental
tory function; the one constant that resurfaces in the
casts to compare bone-borne and tooth-borne
literature that examines expansion and its inﬂuence on
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nasal respiration is the incredible variability in patient responses.17,22,33,36 This is undoubtedly a function of the
array of systems involved: allergies, physiologic
responses of epithelial surfaces, soft-tissue anatomies,
bony anatomic differences, and postures.
If you provide skeletal expansion—either surgical or
conventional—you will often ﬁnd patients whose open
bite will close. Using electropalatography, Ichida et al37
demonstrated a relationship between lingual-palatal
contact duration in swallowing and facial morphology
as measured by parameters that describe mandibular
rotation and inclination of maxillary incisors. Increased
contact led to labially inclined incisors and more open
mandibular and occlusal planes. Ozbek et al38 demonstrated that palatal expansion resulted in higher tongue
posture in children who reported no respiratory impairment. They noted that the position of the tongue at rest
was the critical factor. When we compared 3 groups of
adults treated with expansion, we found signiﬁcant increases in palatal volume when our patients had surgically assisted rapid maxillary expansion via buccal
osteotomy and parasagittal separation.7 This has had
a profound impact on closing open bites in our practice: the space available for the tongue is greater!
IMPACT OF THE SURGICAL TECHNIQUE

Once the adjunctive needs are established, the appropriate surgical technique can be selected. Early on,
the degree of surgical intervention was linked to age,
with procedures becoming more radical for older patients.39 Performing surgeries on monkeys, Brossman
et al,40 and later Kennedy et al,41 attempted to identify
regions of resistance to maxillary expansion. Beyond the
midpalatal suture, skeletal resistance to expansion will
emanate primarily from 3 maxillary buttresses: nasomaxillary, zygomaticomaxillary, and pterygomaxillary.
Described in 1974 by Glassman, the bilateral buccal
osteotomy has become the surgical approach for the
majority of teams that have described their approach
to surgically assisted rapid maxillary expansion in the
literature9,11,12,14,19-22,26-28,30-33,42,43 Although most
also place an osteotome between the central incisors
and drive it along the palatal ﬂoor until separation is
achieved, there are many derivations of this surgery.
Once completed, the procedure is the equivalent of
a subtotal LeFort I osteotomy without the downfracture. Betts et al8 provided an excellent step-bystep diagnostic and procedural description.
An important consideration with surgically assisted
rapid maxillary expansion is whether to separate the
pterygoid plates. The pterygoid ﬁssure is vascular and
highly innervated. This has led many surgeons to avoid
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the procedure and still report successful results.7,10,11,14,16,21,22,26,31,34
Lehman and Haas18 wrote that, in the rare patient with
palatal exostosis, parasagittal osteotomies might be necessary to achieve expansion. Kraut28 reported that, when
2 of his 25 patients treated with conventional approaches
failed to separate, they succeeded when he used an osteotomy at the midpalatal suture. When we compared the impact of buccal osteotomies performed with the insertion
of an osteotome driven backward to loosen the halves
of the palate in patients in when parasagittal separation
was also done, we found that the latter provided statistically signiﬁcant greater palatal volume.7
CONCLUSIONS

I have approached this review with a certain bias,
one anchored in the conviction that there is a superior
plan of treatment for our patients, one that when
mixed with perseverance aims toward the best possible
results. The literature is replete with tendencies toward
superior results, but couched in the reality that there is
tremendous variability in responses. I have come to believe that, when considering skeletal expansion, surgically assisted rapid maxillary expansion is the treatment
of choice when the patient’s alveolar discrepancy exceeds 5 mm or in patients with skeletal asymmetries:
it is easy for the procedure—hence, the response—to
be more radical on the affected side.
In this era when the option of orthognathic surgery
is slowly being removed from treatment alternatives,
the mobility of maxillary segments after surgically assisted rapid maxillary expansion provides a much
broader realm of orthopedic options.
REFERENCES
1. Haas AJ. Palatal expansion: just the beginning of dentofacial orthopedics. Am J Orthod 1970;57:219-55.
2. Melsen B. Palatal growth studied on human autopsy material:
a histologic microradiographic study. Am J Orthod 1975;68:
42-54.
3. Krebs A. Midpalatal suture expansion studies by the implant method
over a seven year period. Trans Eur Orthod Soc 1964;40:131-42.
4. Claffey N, Shanley D. Relationship of gingival thickness and bleeding to loss of probing attachment in shallow sites following nonsurgical periodontal therapy. J Clin Periodontol 1986;13:654-7.
5. Haffajee AD, Socransky SS, Lindhe J, Kent RL, Okamoto H,
Yoneyama T. Clinical risk indicators for periodontal attachment
loss. J Clin Periodontol 1991;18:117-25.
6. Starnbach H, Bayne D, Cleall J, Subtelny JD. Facioskeletal and
dental changes resulting from rapid maxillary expansion. Angle
Orthod 1966;36:152-64.
7. Northway WM, Meade JB Jr. Surgically assisted rapid maxillary
expansion: a comparison of technique, response and stability.
Angle Orthod 1997;67:309-20.

American Journal of Orthodontics and Dentofacial Orthopedics

October 2011  Vol 140  Issue 4

Counterpoint

8. Betts NJ, Vanarsdall RL, Barber HD, Higgins-Barber K,
Fonseca RJ. Diagnosis and treatment of transverse maxillary deﬁciency. Int J Adult Orthod Orthognath Surg 1995;10:75-96.
9. Chamberland S, Profﬁt WR. Closer look at the stability of surgically assisted rapid palatal expansion. J Oral Maxillofac Surg
2008;66:1895-900.
10. Anttila A, Finne K, Keski-Nisula K, Somppi M, Panula K,
Peltomaki T. Feasibility and long-term stability of surgically assisted rapid maxillary expansion with lateral osteotomy. Eur J Orthod 2004;26:391-5.
11. Bays RA, Greco JM. Surgically assisted rapid palatal expansion:
an outpatient technique with long-term stability. J Oral Maxillofac Surg 1992;50:110-32.
12. Berger JL, Pangrazio-Kulbersh V, Borgula T, Kaczynski R. Stability of orthopedic and surgically assisted rapid palatal expansion
over time. Am J Orthod Dentofacial Orthop 1998;114:638-45.
13. Betts NJ, Sturtz DH, Aldrich DA. Treatment of transverse (width)
discrepancies in patients who require isolated mandibular surgery: the case for maxillary expansion. J Oral Maxillofac Surg
2004;62:361-4.
14. Glassman AS, Nahigian SJ, Medway JM, Aronowitz HI. Conservative surgical orthodontic adult rapid palatal expansion: sixteen
cases. Am J Orthod 1984;86:207-13.
15. Haymond CS, Stoelinga PJW, Blijdorp PA, Leenan RJ,
Merkens NM. Surgical orthodontic treatment of anterior skeletal
open bite using small plate internal ﬁxation. J Oral Maxillofac
Surg 1991;20:223-7.
16. Koudstaal MJ, Wolvius EB, Schulten AJ, Hop WC, van der
Wal KG. Stability, tipping and relapse of bone-borne versus
tooth-borne surgically assisted rapid maxillary expansion: a prospective randomized patient trial. Int J Oral Maxillofac Surg
2009;38:308-15.
17. Kurt G, Altug-Atac AT, Atac MS, Karasu HA. Changes in nasopharyngeal airway following orthopedic and surgically assisted rapid
maxillary expansion. J Craniofac Surg 2010;21:312-7.
18. Lehman JA, Haas AJ. Surgical-orthodontic correction of
transverse maxillary deﬁciency. Dent Clin North Am 1990;
34:385-95.
19. Magnusson A, Bjerklin K, Nilsson P, Marcusson A. Surgically assisted rapid maxillary expansion: long-term stability. Eur J Orthod 2009;31:142-9.
20. Mitsuda ST, Pereira MD, Passos AP, Hino CT, Ferreira LM. Effects
of surgically assisted rapid maxillary expansion on nasal dimensions using acoustic rhinometry. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2010;109:191-6.
21. Pogrel MA, Kaban LB, Vargervik K, Baumrind S. Surgically assisted rapid maxillary expansion in adults. Int J Adult Orthod Orthognath Surg 1992;7:37-41.
22. Seeberger R, Kater W, Davids R, Thiele OC. Long term effects of
surgically assisted rapid maxillary expansion without performing
osteotomy of the pterygoid plates. J Craniomaxillofac Surg 2010;
38:175-8.
23. Sokucu O, Kosger HH, Bicakci AA, Babacon H. Stability in dental
changes in RME and SARME: a 2-year follow-up. Angle Orthod
2009;79:207-13.
24. Chaconas SJ, Caputo AA. Observation of orthopedic force distribution produced by maxillary orthodontic appliances. Am J Orthod 1982;82:492-501.
25. Bretos JLG, Pereira MD, Gomes HC, Hino CT, Ferreira LM. Sagittal
and vertical maxillary effects after surgically assisted rapid maxillary expansion (SARME) using Haas and hyrax expanders. J Craniofac Surg 2007;18:1322-6.

469

26. Deeb W, Hansen L, Hotan T, Heitschold V, Harzer W, Tausche E.
Changes in nasal volume after surgically assisted bone-borne
rapid maxillary expansion. Am J Orthod Dentofacial Orthop
2010;137:782-9.
27. Laudemann K, Petruchin O, Nafzger M, Ballon A, Kopp S,
Sader RA, et al. Long-term 3D cast model study: bone-borne vs
tooth-borne surgically assisted rapid maxillary expansion due
to secondary variables. Oral Maxillofac Surg 2010;14:105-14.
28. Kraut RA. Surgically assisted rapid maxillary expansion by
opening the midpalatal suture. J Oral Maxillofac Surg 1984;
42:651-5.
29. Haas AJ. Rapid palatal expansion of the maxillary dental arch and
nasal cavity by opening the midpalatal suture. Angle Orthod
1961;31:73-90.
30. Schwarz GM, Thrash WJ, Byrd DL, Jacobs JD. Tomographic assessment of nasal septal changes following surgical-orthodontic
rapid maxillary expansion. Am J Orthod 1985;87:39-45.
31. Atac ATA, Karasu HA, Aytac D. Surgically assisted rapid maxillary
expansion compared with orthopedic rapid maxillary expansion.
Angle Orthod 2006;76:353-9.
32. Babacon H, Sokuco O, Doruk C, Ay S. Rapid maxillary expansion
and surgically assisted rapid maxillary expansion effects on nasal
volume. Angle Orthod 2006;76:66-71.
33. Baraldi CE, Pretto SM, Puricelli E. Evaluation of surgically
assisted maxillary expansion using acoustic rhinometry and
posterior-anterior cephalometry. Int J Oral Maxillofac Surg
2007;36:305-9.
34. Wriedt S, Kunkel W, Zentner A, Wahlmann U. Surgically assisted
rapid palatal expansion—and acoustic rhinometric, morphometric and sonographic investigation. J Orthofac Orthop 2001;62:
107-15.
35. Zhao Y, Nguyen M, Gohl E, Mah JK, Sameshima G, Enciso R. Oropharyngeal airway changes after rapid palatal expansion evaluated with cone-beam computed tomography. Am J Orthod
Dentofacial Orthop 2010;137(Suppl):S71-8.
36. Suri L, Taneja P. Surgically assisted rapid palatal expansion: a literature review. Am J Orthod Dentofacial Orthop 2008;133:
290-302.
37. Ichida T, Takiguchi R, Yamada K. Relationship between the
lingual-palatal contact duration associated with swallowing
and maxillofacial morphology with the use of electropalatography. Am J Orthod Dentofacial Orthop 1999;116:146-51.
38. Ozbek MM, Memikoglu UTT, Altug-Atac AT, Lowe AA. Stability
of maxillary expansion and tongue posture. Angle Orthod
2009;79:214-20.
39. Timms DJ, Vero D. The relationship of rapid maxillary expansion
to surgery with special reference to midpalatal synostosis. Br
J Oral Surg 1981;19:180-96.
40. Brossman RE, Bennett CG, Merow WW. Facioskeletal remodelling resulting from rapid palatal expansion in the
monkey (macaca cynomolgus). Arch Oral Biol 1973;18:
987-94.
41. Kennedy JW, Bell WH, Kimbrough OL, James WB. Osteotomy as
an adjunct to rapid maxillary expansion. Am J Orthod 1976;70:
123-37.
42. Koudstaal MJ, Poort LJ, van der Wal KG, Wolvius EB, PrahlAndersen B, Schulten AJ. Surgically assisted rapid maxillary expansion (SARME): a review of the literature. Int J Oral Maxillofac
Surg 2005;34:709-14.
43. Matteini C, Mommaerts MY. Posterior transpalatal distraction
with pterygoid disjunction: a short-term model study. Am J Orthod Dentofacial Orthoop 2001;120:498-502.

American Journal of Orthodontics and Dentofacial Orthopedics

October 2011  Vol 140  Issue 4

