'.) Check for updates

ORAL SURGERY

Oral Surgery

| cAsE REPORT CETEED

The Short Split Method: A Solid Alternative to Classical
Sagittal Split Osteotomy in Orthognathic Surgery:
A Case Report

Simon David Marjanowski! | Milena Gomes Melo Leite? | Mario Francisco Real Gabrielli* | Ioanna Kalaitsidou! |
Eduardo Hochuli-Vieira® | Marcelo Silva Monnazzi3

!Department of Cranio-Maxillofacial Surgery, Inselspital, University Hospital of Bern, University of Bern, Bern, Switzerland | 2Department of Oral and
Maxillofacial Surgery, School of Dentistry, Sdo Paulo State University (UNESP), Aracatuba, Brazil | *Department of Oral and Maxillofacial Surgery, School
of Dentistry, Sdo Paulo State University (UNESP), Araraquara, Brazil

Correspondence: Milena Gomes Melo Leite (dds.mleite@gmail.com)
Received: 8 September 2025 | Revised: 3 October 2025 | Accepted: 13 November 2025

Keywords: mandibular osteotomy | orthognathic surgery | sagittal split ramus osteotomy

ABSTRACT

Background: Orthognathic surgery is a surgical procedure to correct dentofacial deformities, improving function and facial
aesthetics.

Method: This case report highlights the use of the short split sagittal osteotomy (SSSO), a modified technique proposed by
Posnick, in treating a 32-year-old female patient presenting with retrognathia (Class II skeletal pattern) and obstructive sleep
apnea.

Results: The patient underwent bimaxillary advancement with counterclockwise rotation and genioplasty, planned virtually via
Dolphin 3D software. The surgical approach aimed to optimise occlusal function, airway space, and facial harmony while min-
imising potential complications. The SSSO technique, characterised by a low and short medial cut anterior to the lingula, was
chosen for its advantages in reducing surgical trauma, nerve injury risk, and operative time. The patient expressed satisfaction
with both functional and aesthetic results.

Conclusion: Literature review supports the efficacy and safety of the SSSO, citing lower rates of unfavourable splits, reduced
neurosensory deficits, and reliable stability when proper fixation is applied. This case reinforces the potential of the SSSO as a
viable alternative to the traditional bilateral sagittal split osteotomy (BSSO), especially in less complex mandibular corrections.
Selection of surgical techniques should remain individualised, guided by patient anatomy, surgeon experience, and the specific
goals of treatment.

1 | Introduction aimed to enhance the safety, predictability, and reliability of the
procedure.

Over the past century, orthognathic surgery has evolved signifi-

cantly to correct a wide range of dentofacial deformities, both
functional and aesthetic. The bilateral sagittal split osteotomy
(BSSO) remains the standard approach for correcting mandib-
ular positional abnormalities. Modifications over time have

Several modifications of the sagittal split osteotomy (SSO)
have been described, evolving from the original high-
ramus technique by Obwegeser to the variations proposed
by Dalpont, Hunsuck, and Wolford. More recently, Posnick
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introduced a low (occlusal plane) and short medial (anterior
to the lingula) cut SSO, aimed at minimising complications,
accelerating the surgical procedure, and improving patient
satisfaction [1-4].

In addition to general postoperative complications such as infec-
tion, bleeding, or fixation device failure, specific risks include
neurosensory deficits involving the inferior alveolar nerve, lin-
gual nerve, or, less commonly, the facial nerve. Other potential
complications include unfavourable fractures, known as bad
splits, or improper seating of the mandibular condyle in the gle-
noid fossa, which may result in temporomandibular disorders.
Additionally, passive segment alignment may be hindered by in-
terferences [5, 6].

The short split technique, a modified form of SSO, has gained
increased attention as a reliable alternative, particularly for its
advantages in surgical precision, safety, and outcomes. The au-
thors report a case of a female patient treated successfully with
orthognathic surgery, reinforcing the advantages of the short
split technique.

2 | Case Presentation

A 32-year-old woman was referred to the Department of Oral and
Maxillofacial Surgery at Sdo Paulo State University (UNESP),
Araraquara, for orthognathic surgery. Her chief complaints
were malocclusion secondary to mandibular retrognathia (Class
II profile) and obstructive sleep apnea. She had no significant
comorbidities and was not on regular medication. She reported
occasional smoking. Preoperative orthodontic treatment lasted
approximately 1year.

A

The primary focus of the surgical intervention was the correc-
tion of the dentofacial deformity, with anticipated secondary
benefits for airway function. Polysomnography was not per-
formed because the surgical indication was primarily guided
by the patient's clinical presentation, cephalometric findings,
and airway evaluation performed using manual segmentation
on computed tomography (CT) scans with Dolphin 3D imag-
ing software, version 11.95 (Dolphin Imaging & Management
Solutions, Chatsworth, CA, USA).

Clinical examination, CT imaging, and standardised preopera-
tive photographs were obtained prior to virtual surgical plan-
ning using the Dolphin 3D imaging software. The planned
procedure, performed under general anaesthesia, included max-
illomandibular advancement with counterclockwise rotation
and genioplasty (Figures 1 and 2).

Postoperatively, facial taping and cold compresses were applied
to minimise edema. The patient was transferred to the general
hospital ward and placed on a liquid/soft diet. After 2days of in-
patient monitoring and intravenous antibiotic therapy, she was
discharged in good condition and scheduled for follow-up in ap-
proximately 2 weeks for suture removal and wound assessment.
At the first follow-up visit, the patient reported mild bilateral
paresthesia in the distribution of the mandibular (V3) branch of
the trigeminal nerve. Wound healing was within expected pa-
rameters, and mandibular mobilisation therapy was initiated at
this time. Postoperative CT imaging demonstrated stable results
with all fixation devices in proper position (Figure 3).

At the 4-week follow-up visit, the patient expressed satisfac-

tion with the surgical outcome. She presented with an inter-
incisal opening of 30mm and continued with progressive jaw

F

FIGURE1 | Preoperative facial analysis and occlusion. (A) Frontal profile. (B) Frontal profile smiling. (C) Lateral profile. (D) % Left occlusion.

(E) Frontal occlusion. (F) % Right occlusion.
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FIGURE 2 | Virtual surgical planning. (A) % Preoperative left profile. (B) Preoperative frontal profile. (C) % Preoperative right profile. (D) %

Postoperative left profile. (E) Postoperative frontal profile. (F) % Postoperative right profile.

FIGURE3 | Postoperative CT scan in frontal and lateral profile evidencing the final result.

mobilisation. Standardised postoperative photographs were
obtained.

At3months postoperatively, further improvement in mandibular
mobility was observed, with an interincisal distance exceeding

40mm. The patient reported no pain or discomfort, no obstruc-
tive sleep apnea episodes, and had no dietary restrictions.

By 5months postoperatively, interincisal opening had increased
to 51 mm. Postoperative orthodontic treatment with braces was
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completed approximately 6months after surgery. Sequential
postoperative photographs at 1-year follow-up were taken
(Figure 4).

3 | Discussion

Patient recovery may be improved by minimising surgical
trauma using a short split sagittal osteotomy. Phillips et al.
demonstrated that less invasive orthognathic procedures are as-
sociated with reduced postoperative pain and faster functional
recovery, aligning with the objectives of the SSO technique
[7]. Posnick highlighted that optimising surgical outcomes en-
hances patient quality of life, suggesting that less invasive ap-
proaches may increase patient satisfaction [8].

Posnick emphasised that precise osteotomy design in segmen-
tal maxillary surgeries reduces complications [9]. This princi-
ple may also apply to the SSSO, as it minimises bone stress and
trauma. Additionally, a low and short medial osteotomy mod-
ification has been shown to effectively reduce segmental in-
terference, partly due to decreased protrusion of the posterior
distal bone fragments [4, 10]. Several studies have reported
a reduced risk of unfavourable splits with these techniques
[11,12].

The short split sagittal osteotomy (SSSO) potentially reduces in-
ferior alveolar nerve injury by employing a shorter osteotomy
line, thereby minimising nerve exposure. Westermark demon-
strated that modified mandibular osteotomies with reduced
extents resulted in fewer neurosensory deficits compared to the
standard BSSO [13]. This supports the theoretical advantage of
the SSSO in further decreasing nerve trauma.

A B

Wolford introduced a mandibular inferior border split modification
to enhance surgical precision and reduce nerve-related complica-
tions, consistent with the SSSO approach [14]. Posnick emphasised
meticulous osteotomy planning to avoid nerve injury, reinforcing
this potential benefit [9]. Susarla reported that all patients under-
going SSOs with a low medial horizontal osteotomy achieved bi-
lateral functional sensory recovery of the inferior alveolar nerve
by lyear postoperatively [11]. Moreover, most patients reportedly
achieve full functional sensory recovery within 6 months after sur-
gery [15]. Initial lingual nerve dysfunction observed in this case
aligns with reports in the literature for traditional [12].

Stability is a key concern for the SSO due to its reduced bone con-
tact area. Haas proposed a stability hierarchy in orthognathic
surgery, noting that BSSO with rigid fixation provides reliable
outcomes, though relapse rates vary depending on movement type
[16]. Stoelinga and Rubens demonstrated that miniplate fixation
preserves skeletal stability following BSSO, a finding supported by
Scheerlinck, who suggested that a shorter split osteotomy can also
maintain stability with adequate fixation [17-19].

Elghany's study comparing the ‘Posnick Osteotomy’ with tra-
ditional SSO corroborates these observations, reporting shorter
operative times and reduced incidence of unfavourable fractures
[12, 13, 20]. Additionally, this approach offers improved visu-
alisation of the inferior alveolar nerve and minimises medial
dissection [20].

Our observations are consistent with prior reports suggesting
potential advantages of the SSSO [11-13, 20]. More recently,
Saygi et al. conducted a split-mouth randomised trial show-
ing fewer early neurosensory disturbances with the low and
short medial cut, while long-term outcomes were similar [21].

(ot

FIGURE 4 | 1-year postoperative result. (A) Frontal profile. (B) Frontal profile smiling. (C) Lateral profile. (D) ¥ Left occlusion. (E) Frontal oc-

clusion. (F) ¥ Right occlusion.
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These findings support the safety of the SSSO and align with
the present case. However, most available evidence still comes
from small or single-center studies, limiting definitive conclu-
sions. Robust prospective clinical trials are still lacking, which
restricts the ability to establish definitive conclusions regarding
long-term stability and complication rates.

Although the SSSO demonstrated favourable outcomes in this
case, it should not be regarded as a universal substitute for the
classical BSSO. Its main advantages lie in minimising surgical
trauma, reducing the risk of neurosensory deficits, and shorten-
ing operative time. However, its applicability may be restricted
in complex mandibular movements, as the technique offers less
intraoperative flexibility and limited possibilities for large or
multidirectional advancements. Therefore, careful case selec-
tion is essential, and the SSSO should be considered primarily
for patients requiring less complex mandibular corrections,
where its benefits can be maximised without compromising sur-
gical goals.

4 | Conclusions

The SSSO offers a simplified technique with reduced morbidity
and shorter operative time compared with the classical BSSO.
However, its use may be limited in complex mandibular move-
ments, as intraoperative flexibility is reduced. Both techniques
can yield predictable results when carefully selected. Larger
prospective and multicenter trials are needed to clarify the long-
term stability and comparative effectiveness of the SSSO.

Acknowledgements

The authors have nothing to report. The Article Processing Charge
for the publication of this research was funded by the Coordenacao de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES) (ROR
identifier: 00x0ma614).

Funding

The authors have nothing to report.

Consent

Written informed consent was obtained from the patient.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that supports the findings of this study are available from the
corresponding author upon reasonable request.

References

1. R. Trauner and H. Obwegeser, “The Surgical Correction of Man-
dibular Prognathism and Retrognathia With Consideration of Ge-
nioplasty. I. Surgical Procedures to Correct Mandibular Prognathism
and Reshaping of the Chin,” Oral Surgery, Oral Medicine, and Oral
Pathology 10 (1957): 677-689, https://doi.org/10.1016/s0030-4220(57)
80063-2.

2. G. Dal Pont, “Retromolar Osteotomy for the Correction of Progna-
thism,” Journal of Oral Surgery, Anesthesia, and Hospital Dental Service
19 (1961): 42-47.

3. E. E. Hunsuck, “A Modified Intraoral Sagittal Splitting Technic for
Correction of Mandibular Prognathism,” Journal of Oral Surgery 26
(1968): 250-253.

4.]. C. Posnick and B. E. Kinard, “Use of a ‘Low and Short’ Medial Cut
Limits Sagittal Ramus Osteotomy Interferences,” International Journal
of Oral and Maxillofacial Surgery 50 (2021): 1583-1587, https://doi.org/
10.1016/j.ijom.2021.02.021.

5.Y. K. Kim, “Complications Associated With Orthognathic Surgery,”
Journal of the Korean Association of Oral and Maxillofacial Surgeons 43
(2017): 3-15, https://doi.org/10.5125/jkaoms.2017.43.1.3.

6.J. C. Posnick, Orthognathic Surgery: Principles and Practice (Saun-
ders, 2013).

7. C. Phillips, G. Blakey, and M. Jaskolka, “Recovery After Orthognathic
Surgery: Short-Term Health-Related Quality of Life Outcomes,” Journal
of Oral and Maxillofacial Surgery 66 (2008): 2110-2115, https://doi.org/
10.1016/j.joms.2008.06.080.

8.J. C. Posnick and B. E. Kinard, “Orthognathic Surgery Has a Sig-
nificant Positive Effect on Perceived Personality Traits and Perceived
Emotional Facial Expressions in Subjects With Primary Maxillary Defi-
ciency,” Plastic and Reconstructive Surgery—Global Open 7 (2019): 2198,
https://doi.org/10.1097/GOX.0000000000002198.

9.J. C. Posnick, A. Adachie, and E. Choi, “Segmental Maxillary Os-
teotomies in Conjunction With Bimaxillary Orthognathic Surgery:
Indications—Safety—Outcome,” Journal of Oral and Maxillofacial
Surgery 74 (2016): 1422-1440, https://doi.org/10.1016/j.joms.2016.
01.051.

10. N. Tomomatsu, N. Takahara, K. Nakakuki, et al., “A Study of Un-
favorable Splits in the Sagittal Ramus Osteotomy With a Short Lingual
Cut,” International Journal of Oral and Maxillofacial Surgery 50 (2021):
1329-1335, https://doi.org/10.1016/j.ijom.2021.02.024.

11. S. M. Susarla, D. Y. Cho, R. E. Ettinger, and T. B. Dodson, “The Low
Medial Horizontal Osteotomy in Patients With Atypical Ramus Mor-
phology Undergoing Sagittal Split Osteotomy,” Journal of Oral and Max-
illofacial Surgery 78 (2020): 1813-1819, https://doi.org/10.1016/j.joms.
2020.05.005.

12. P. D. Tolley, B. B. Massenburg, J. Higgins, R. E. Ettinger, and S. M.
Susarla, “Does the Low and Short Medial Cut Affect Lingual Nerve Re-
covery After Sagittal Split Osteotomy?,” Plastic and Reconstructive Sur-
gery 154 (2024): 773e-780e, https://doi.org/10.1097/PRS.0000000000
011047.

13. A. Westermark, H. Bystedt, and L. von Konow, “Inferior Alveolar
Nerve Function After Mandibular Osteotomies,” British Journal of Oral
& Maxillofacial Surgery 36 (1998): 425-428, https://doi.org/10.1016/
$0266-4356(98)90457-0.

14. L. M. Wolford and W. M. Davis, “The Mandibular Inferior Border
Split: A Modification in the Sagittal Split Osteotomy,” Journal of Oral
and Maxillofacial Surgery 48 (1990): 92-94, https://doi.org/10.1016/
0278-2391(90)90190-d.

15.S. M. Susarla, R. E. Ettinger, and T. B. Dodson, “Is It Necessary to
Free the Inferior Alveolar Nerve From the Proximal Segment in the
Sagittal Split Osteotomy?,” Journal of Oral and Maxillofacial Surgery 78
(2020): 1382-1388, https://doi.org/10.1016/j.joms.2020.03.008.

16. O. L. Haas Junior, R. Guijarro-Martinez, A. P. de Sousa Gil, et al.,
“Hierarchy of Surgical Stability in Orthognathic Surgery: Overview
of Systematic Reviews,” International Journal of Oral and Maxillofa-
cial Surgery 48 (2019): 1415-1433, https://doi.org/10.1016/j.ijom.2019.
03.003.

17. P. J. Stoelinga and W. A. Borstlap, “The Fixation of Sagittal Split Os-
teotomies With Miniplates: The Versatility of a Technique,” Journal of

Oral Surgery, 2026

125

858017 SUOWILLIOD A 111D 3|qeo! dde 8Ly Aq peusenob ke sejolfe YO 88N JO S9INJ 10§ A%euqi8UIIUO /8|1 UO (SUOIPUOD-PLR-SLLBY/WIOD A8 | 1M AleIq 1 [BU1|UO//SdNY) SUORIPUOD pue SWwie | 8u) 89S *[9202/70/20] Uo AriqiTauliuo A(IM exs!ined [enpexs3 apeps.eAlun Aq TE00L'SIO/TTTT OT/I0pA0D A8 | M Ake.q1pulUO//:SANY WoJy pepeo|umod ‘g ‘9202 ‘X8rzesLT


https://doi.org/10.1016/s0030-4220(57)80063-2
https://doi.org/10.1016/s0030-4220(57)80063-2
https://doi.org/10.1016/j.ijom.2021.02.021
https://doi.org/10.1016/j.ijom.2021.02.021
https://doi.org/10.5125/jkaoms.2017.43.1.3
https://doi.org/10.1016/j.joms.2008.06.080
https://doi.org/10.1016/j.joms.2008.06.080
https://doi.org/10.1097/GOX.0000000000002198
https://doi.org/10.1016/j.joms.2016.01.051
https://doi.org/10.1016/j.joms.2016.01.051
https://doi.org/10.1016/j.ijom.2021.02.024
https://doi.org/10.1016/j.joms.2020.05.005
https://doi.org/10.1016/j.joms.2020.05.005
https://doi.org/10.1097/PRS.0000000000011047
https://doi.org/10.1097/PRS.0000000000011047
https://doi.org/10.1016/s0266-4356(98)90457-0
https://doi.org/10.1016/s0266-4356(98)90457-0
https://doi.org/10.1016/0278-2391(90)90190-d
https://doi.org/10.1016/0278-2391(90)90190-d
https://doi.org/10.1016/j.joms.2020.03.008
https://doi.org/10.1016/j.ijom.2019.03.003
https://doi.org/10.1016/j.ijom.2019.03.003

Oral and Maxillofacial Surgery 61, no. 12 (2003): 1471-1476, https://doi.
0rg/10.1016/j.joms.2003.07.002.

18. B. C. Rubens, P. J. Stoelinga, P. A. Blijdorp, J. H. Schoenaers, and
C. Politis, “Skeletal Stability Following Sagittal Split Osteotomy Using
Monocortical Miniplate Internal Fixation,” International Journal of
Oral and Maxillofacial Surgery 17 (1988): 371-376, https://doi.org/10.
1016/s0901-5027(88)80066-3.

19.7J. P. Scheerlinck, P. J. Stoelinga, P. A. Blijdorp, J. J. Brouns, and
M. L. Nijs, “Sagittal Split Advancement Osteotomies Stabilized With
Miniplates. A 2-5-Year Follow-Up,” International Journal of Oral and
Maxillofacial Surgery 23 (1994): 127-131, https://doi.org/10.1016/s0901
-5027(05)80285-1.

20. H. A. Elghany, W. Kadry, A. A. Aboalnaga, and M. T. E. Gengeh,
“Low Medial Cut (Posnick Modification) Versus Traditional Bilateral
Sagittal Split Osteotomy on Osteotomy Split Quality and Complica-
tions. A Comparative Study,” Egyptian Dental Journal 69, no. 3 (2023):
1867-1876.

21. A. T. Saygi, N. Diker, and D. Dolanmaz, “Effects of Low and Short
Medial Osteotomy on Postoperative Neurosensory Disturbances After
Sagittal Split Ramus Osteotomy: A Split-Mouth Randomized Study,”
International Journal of Oral and Maxillofacial Surgery (2025): 1-7,
https://doi.org/10.1016/j.ijom.2025.05.005.

126

Oral Surgery, 2026

858017 SUOWILLIOD A 111D 3|qeo! dde 8Ly Aq peusenob ke sejolfe YO 88N JO S9INJ 10§ A%euqi8UIIUO /8|1 UO (SUOIPUOD-PLR-SLLBY/WIOD A8 | 1M AleIq 1 [BU1|UO//SdNY) SUORIPUOD pue SWwie | 8u) 89S *[9202/70/20] Uo AriqiTauliuo A(IM exs!ined [enpexs3 apeps.eAlun Aq TE00L'SIO/TTTT OT/I0pA0D A8 | M Ake.q1pulUO//:SANY WoJy pepeo|umod ‘g ‘9202 ‘X8rzesLT


https://doi.org/10.1016/j.joms.2003.07.002
https://doi.org/10.1016/j.joms.2003.07.002
https://doi.org/10.1016/s0901-5027(88)80066-3
https://doi.org/10.1016/s0901-5027(88)80066-3
https://doi.org/10.1016/s0901-5027(05)80285-1
https://doi.org/10.1016/s0901-5027(05)80285-1
https://doi.org/10.1016/j.ijom.2025.05.005

	The Short Split Method: A Solid Alternative to Classical Sagittal Split Osteotomy in Orthognathic Surgery: A Case Report
	ABSTRACT
	1   |   Introduction
	2   |   Case Presentation
	3   |   Discussion
	4   |   Conclusions
	Acknowledgements
	Funding
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


