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Abstract

Scapular fractures are rare injuries, whereas rib fractures are more common. Scapular fractures are frequently
associated with rib fractures, which may lead to significant respiratory compromise. While surgical fixation
has demonstrated benefits for both scapular and rib fractures, simultaneous fixation using a single surgical
approach is not widely practiced. A 54-year-old male sustained a right scapular body fracture (AO 14B1) and
multiple right rib fractures following a crush injury. Due to severe respiratory pain and prolonged
mechanical ventilation, surgical fixation was performed on post-injury day three using a video-assisted
thoracoscopic surgery (VATS)-aided modified Judet approach. The third to fifth rib fractures were stabilized
with the Matrix RIB™ Fixation System (Johnson & Johnson, New Brunswick, NJ) and the scapular body
fracture was fixed with locking compression plates. Postoperatively, the patient was extubated on day eight
and discharged to rehabilitation on day 29. At the follow-up at one year and six months, complete bone
union was confirmed with no residual functional impairment. The VATS-aided modified Judet approach
enabled simultaneous fixation of scapular and rib fractures, potentially reducing surgical invasiveness,
improving postoperative respiratory function, and expediting rehabilitation. This technique presents a
viable option for managing complex thoracic fractures, warranting further investigation to evaluate its long-
term efficacy.

Categories: Trauma, Orthopedics
Keywords: modified judet approach, rib fracture, scapular body fracture, surgical stabilization of rib fractures(ssrf),
video-assisted thoracoscopic surgery (vats)

Introduction

Scapular fractures are exceedingly rare, accounting for approximately 0.4-1% of all fractures and 3-5% of
upper limb fractures [1]. These fractures typically result from high-energy trauma, such as motor vehicle
accidents and falls from height, and are often accompanied by concomitant injuries [2]. Among these, rib
fractures are the most frequently associated injuries, occurring in 50-60% of scapular fracture cases [3]. Rib
fractures can lead to severe chest pain, respiratory impairment, and increased risk of complications such as
pneumonia and acute respiratory distress syndrome (ARDS) [4]. The presence of both scapular and rib
fractures exacerbates these risks, often necessitating prolonged mechanical ventilation and delaying
rehabilitation [5].

Traditionally, conservative treatment has been the standard approach for both scapular and rib fractures.
However, recent studies have demonstrated that surgical fixation of rib fractures can improve respiratory
function, reduce pain, shorten mechanical ventilation duration, and facilitate early mobilization [6-9].
Similarly, surgical fixation of scapular fractures has been reported to yield better functional outcomes in
select cases, particularly when there is significant displacement or instability [10-13]. Despite these
advancements, simultaneous surgical fixation of both scapular and rib fractures remains uncommon,
primarily due to the complexity of achieving adequate exposure using a single approach [9].

In this report, we describe a novel approach utilizing a video-assisted thoracoscopic surgery (VATS)-aided
modified Judet approach for the simultaneous fixation of a scapular body fracture and multiple rib fractures.
This technique enabled effective stabilization of both fracture sites while minimizing surgical invasiveness.
We discuss the surgical procedure, postoperative course, and potential advantages of this approach,
emphasizing its role in optimizing respiratory recovery and functional outcomes in patients with combined
scapular and rib fractures.

Case Presentation

A 54-year-old male sustained crush injuries and was transported to our Advanced Critical Care and
Emergency Center. A chest tube was placed in the emergency department, and the patient required tracheal
intubation and mechanical ventilation (Figure I).
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FIGURE 1: Chest X-ray image on admission

The patient was intubated, and a chest drain was placed in the right pleural cavity

A trauma pan-scan CT revealed the right multiple rib fractures, a right scapular body fracture (AO 14B1), a
lumbar vertebral fracture, and a knee lateral collateral ligament (LCL) injury (Figures 2, 3).
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FIGURE 2: 3D CT image on admission - 1

Afracture of the right scapular body was present, with multiple rib fractures accompanied by a flail segment just
below it

CT: computed tomography
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FIGURE 3: 3D CT image on admission - 2

Afracture of the right scapular body was present, with multiple rib fractures accompanied by a flail segment just
below it

CT: computed tomography

The injury severity score (ISS) was 24, with a probability of survival (Ps) of 0.98. Due to persistent severe
respiratory pain, early extubation was deemed difficult, and surgical intervention was performed on the
third-day post-injury (64 hours after trauma).

Surgical procedure

The patient was placed in a lateral decubitus position. First, VATS was introduced into the lateral thoracic
region, 2-3 intercostal spaces away from the skin incision site, to observe the thoracic cavity and assess for
lung injury. Subsequently, the rib fracture site was identified, confirmed through palpation from the body
surface, and evaluated for instability (Figure ).
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FIGURE 4: Surgery performed under VATS

The rib fracture site is identified intrathoracically using VATS

VATS: video-assisted thoracoscopic surgery

The approach used was the modified Judet approach. A longitudinal skin incision was made, and the deltoid
was partially detached from the scapular spine. The surgical field was expanded between the infraspinatus
and teres minor muscles. The rhomboid major, attached to the distal scapular fragment, was partially
dissected, and the scapular body was flipped caudally to expose the rib fractures. Under VATS guidance, the
rib fractures were identified and reduced. The third to fifth ribs were fixed using the Matrix RIB™ Fixation
System (Johnson & Johnson, New Brunswick, NJ). The parietal pleura was carefully repaired, and the medial
and lateral borders of the scapula were plated using LCP® (Locking Compression Plate, Depuy Synthes,
Raynham, MA). The medial border plate was bent along the scapular spine, while a straight plate was used
for the lateral border. The wound was irrigated with normal saline, and the thoracic cavity was similarly
irrigated. Before wound closure, the thoracic cavity was re-evaluated using VATS, and a thoracic drain was
inserted through the VATS port. The pleura was repaired as much as possible, and the wound was closed by
suturing the fascia and subcutaneous layers in a layered manner (Figures 5-8).
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FIGURE 5: Intraoperative findings - 1

When the scapula was inverted at the site of the fracture, the rib fracture was identified (arrow). A VATS port is
inserted in the lateral thoracic region (diagrams)

VATS: video-assisted thoracoscopic surgery

FIGURE 6: Intraoperative findings - 2

The rib fracture was reduced under direct visualization of the thoracic cavity using VATS (arrow)

VATS: video-assisted thoracoscopic surgery
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FIGURE 7: Intraoperative findings - 3

The rib fracture was stabilized using a rib-specific plate (arrow)

VATS: video-assisted thoracoscopic surgery
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FIGURE 8: Postoperative chest and scapula X-ray images

Postoperative course

Chest wall stabilization was achieved postoperatively, and the patient was extubated and weaned off
mechanical ventilation on postoperative day eight. Passive range-of-motion exercises, including shoulder
elevation and abduction up to 90°, were initiated within the first two postoperative weeks. Active
rehabilitation was then permitted without restriction. The patient was transferred to a rehabilitation
hospital on day 29. At one year and six months postoperatively, there was no residual shoulder dysfunction,
and radiographic evaluations confirmed the bony union of the scapula and ribs (Figure 9).
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FIGURE 9: Chest and scapular X-rays at 1.5 years postoperatively

The chest X-ray shows no abnormalities, and the rib fractures have achieved bone union. The scapular fracture
has also healed, with no abnormalities observed in the implants

Discussion

Scapular fractures are relatively uncommon, accounting for 0.4-1% of all fractures and 3-5% of upper limb
fractures [1]. These fractures typically result from high-energy trauma, such as motor vehicle accidents, falls
from height, or direct impact injuries [2]. Due to the strong surrounding musculature and the thoracic cage,
scapular fractures rarely occur in isolation, with rib fractures being the most frequently associated injury,
occurring in up to 60% of cases [3]. When combined, scapular and rib fractures significantly impair chest
wall stability and respiratory function, increasing the risk of atelectasis, pneumonia, and ARDS [4]. Given
these risks, treatment strategies must be carefully considered to optimize both orthopedic and pulmonary
outcomes.

Historically, conservative management has been the preferred approach for both scapular and rib fractures,

particularly in cases without significant displacement or mechanical instability [5]. However, recent studies
have increasingly supported surgical fixation, particularly for severely displaced scapular fractures and
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multiple rib fractures with flail chest or respiratory compromise [6-7,10-11]. Surgical rib fixation has been
shown to improve respiratory mechanics, reduce pain, shorten the duration of mechanical ventilation, and
facilitate early mobilization [8-9,14-15]. Similarly, surgical stabilization of scapular fractures has
demonstrated superior functional outcomes in cases involving glenoid involvement, significant
displacement, or scapulothoracic dissociation [10-13]. Despite these benefits, simultaneous fixation of
scapular and rib fractures remains uncommon, as it presents unique challenges in terms of surgical
exposure, approach selection, and minimizing invasiveness.

In this case, a VATS-aided modified Judet approach was employed to enable simultaneous fixation of
scapular and rib fractures. There have been several reports on the advantages of VATS-aided rib fixation,
and the WSES and CWIS positioning paper also states that its consideration may be appropriate depending
on the case [16-18]. This approach provides several advantages over conventional methods:

Advantages over conventional methods

Optimized Surgical Exposure

The modified Judet approach allowed for adequate visualization of the scapular body and lateral thoracic
wall, while VATS facilitated direct inspection of the pleural cavity, reducing the risk of pleural injury and
intraoperative complications.

Enhanced Chest Wall Stability

Concurrent fixation of both scapular and rib fractures restored thoracic integrity, leading to improved
respiratory mechanics and earlier weaning from mechanical ventilation.

Minimized Surgical Invasiveness

The combination of VATS and a single-incision approach reduced surgical trauma and the need for multiple
procedures, which may otherwise increase postoperative morbidity and delay rehabilitation.

Facilitated Early Mobilization

By stabilizing both the scapula and ribs, this approach enabled the early initiation of physical therapy,
promoting better functional recovery and shoulder mobility.

Limitations

While the VATS-aided modified Judet approach demonstrated several advantages in this case, certain
limitations must be acknowledged. Firstly, this report involves a single case, and further prospective studies
are needed to evaluate its long-term efficacy and reproducibility in a larger cohort. Second, not all scapular
and rib fractures require surgical intervention, and careful patient selection remains essential to maximize
the benefits of surgical fixation. Additionally, VATS-aided techniques require specialized training and
equipment, which may limit their widespread adoption in centers without thoracic surgery expertise.

Conclusions

The VATS-aided modified Judet approach represents a viable and effective surgical technique for the
simultaneous fixation of scapular and rib fractures. By enhancing surgical exposure, stabilizing the chest
wall, and facilitating early rehabilitation, this approach has the potential to improve both orthopedic and
respiratory outcomes. Further research is warranted to establish its long-term clinical benefits and broader
applicability in complex thoracic trauma cases.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Masahiro Matsumoto, Naomi Kobayashi, Ichiro Takeuchi, Yutaka Inaba
Acquisition, analysis, or interpretation of data: Masahiro Matsumoto, Hyonmin Choe
Drafting of the manuscript: Masahiro Matsumoto

Supervision: Masahiro Matsumoto, Hyonmin Choe

2025 Matsumoto et al. Cureus 17(3): €81013. DOI 10.7759/cureus.81013 10 of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Critical review of the manuscript for important intellectual content: Hyonmin Choe, Naomi
Kobayashi, Ichiro Takeuchi, Yutaka Inaba

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

We would like to express our gratitude to Dr. Daisuke Fujihira, Dr.Chikara Watanabe, and Dr. Daisuke
Enomoto for their valuable advice on this case.

References

1. Cole PA, Freeman G, Dubin JR: Scapula fractures. Curr Rev Musculoskelet Med. 2013, 6:79-87.
10.1007/s12178-012-9151-x
2. Tatro JM, Schroder LK, Molitor BA, Parker ED, Cole PA: Injury mechanism, epidemiology, and hospital
trends of scapula fractures: a 10-year retrospective study of the National Trauma Data Bank. Injury. 2019,
50:376-81. 10.1016/j.injury.2019.01.017
3. TatroJM, Gilbertson JA, Schroder LK, Cole PA: Five to ten-year outcomes of operatively treated scapular
fractures. ] Bone Joint Surg Am. 2018, 100:871-8. 10.2106/JBJS.17.00673
4. Baldwin KD, Ohman-Strickland P, Mehta S, Hume E: Scapula fractures: a marker for concomitant injury? A
retrospective review of data in the National Trauma Database. ] Trauma. 2008, 65:430-5.
10.1097/TA.0b013e31817fd928
5. Vana PG, Neubauer DC, Luchette FA: Contemporary management of flail chest. Am Surg. 2014, 80:527-35.
10.1177/000313481408000613
6. Sawyer E, Wullschleger M, Muller N, Muller M: Surgical rib fixation of multiple rib fractures and flail chest: a
systematic review and meta-analysis. ] Surg Res. 2022, 276:221-34. 10.1016/].js5.2022.02.055
7. Kasotakis G, Hasenboehler EA, Streib EW, et al.: Operative fixation of rib fractures after blunt trauma: a
practice management guideline from the Eastern Association for the Surgery of Trauma. ] Trauma Acute
Care Surg. 2017, 82:618-26. 10.1097/TA.0000000000001350
8. LiangYS, Yu KC, Wong CS, Kao Y, Tiong TY, Tam KW: Does surgery reduce the risk of complications among
patients with multiple rib fractures? A meta-analysis. Clin Orthop Relat Res. 2019, 477:193-205.
10.1097/CORR.0000000000000495
9. ChoiJ, Gomez GI, Kaghazchi A, Borghi JA, Spain DA, Forrester JD: Surgical stabilization of rib fracture to
mitigate pulmonary complication and mortality: a systematic review and Bayesian meta-analysis. ] Am Coll
Surg. 2021, 232:211-219.e2. 10.1016/j.jamcollsurg.2020.10.022
10.  Scavenius M, Sloth C: Fractures of the scapula. Acta Orthop Belg. 1996, 62:129-32.
11.  Weening B, Walton C, Cole PA, Alanezi K, Hanson BP, Bhandari M: Lower mortality in patients with
scapular fractures. ] Trauma. 2005, 59:1477-81. 10.1097/01.ta.0000199191.14780.75
12.  Cole PA, Gauger EM, Herrera DA, Anavian J, Tarkin IS: Radiographic follow-up of 84 operatively treated
scapula neck and body fractures. Injury. 2012, 43:327-33. 10.1016/j.injury.2011.09.029
13.  Schroder LK, Gauger EM, Gilbertson JA, Cole PA: Functional outcomes after operative management of
extra-articular glenoid neck and scapular body fractures. ] Bone Joint Surg Am. 2016, 98:1623-30.
10.2106/JBJS.15.01224
14. Kane ED, Jeremitsky E, Bittner KR, Kartiko S, Doben AR: Surgical stabilization of rib fractures: a single
institution experience. ] Am Coll Surg. 2018, 226:961-6. 10.1016/j.jamcollsurg.2017.11.008
15.  Yeates EO, Grigorian A, Nahmias J, et al.: Isolated thoracic injury patients with rib fractures undergoing rib
fixation have improved mortality. | Surg Res. 2021, 262:197-202. 10.1016/j.jss.2021.01.016
16. Zhang], Hong Q, Mo X, Ma C: Complete video-assisted thoracoscopic surgery for rib fractures: series of 35
cases. Ann Thorac Surg. 2022, 113:452-8. 10.1016/j.athoracsur.2021.01.065
17.  Lin HL, Tarng YW, Wu TH, Huang FD, Huang WY, Chou YP: The advantages of adding rib fixations during
VATS for retained hemothorax in serious blunt chest trauma - a prospective cohort study. Int J Surg. 2019,
65:13-8. 10.1016/j.ijsu.2019.02.022
18.  Sermonesi G, Bertelli R, Pieracci FM, et al.: Surgical stabilization of rib fractures (SSRF): the WSES and CWIS
position paper. World ] Emerg Surg. 2024, 19:33. 10.1186/513017-024-00559-2

2025 Matsumoto et al. Cureus 17(3): e81013. DOI 10.7759/cureus.81013 11 of 11


https://dx.doi.org/10.1007/s12178-012-9151-x
https://dx.doi.org/10.1007/s12178-012-9151-x
https://dx.doi.org/10.1016/j.injury.2019.01.017
https://dx.doi.org/10.1016/j.injury.2019.01.017
https://dx.doi.org/10.2106/JBJS.17.00673
https://dx.doi.org/10.2106/JBJS.17.00673
https://dx.doi.org/10.1097/TA.0b013e31817fd928
https://dx.doi.org/10.1097/TA.0b013e31817fd928
https://dx.doi.org/10.1177/000313481408000613
https://dx.doi.org/10.1177/000313481408000613
https://dx.doi.org/10.1016/j.jss.2022.02.055
https://dx.doi.org/10.1016/j.jss.2022.02.055
https://dx.doi.org/10.1097/TA.0000000000001350
https://dx.doi.org/10.1097/TA.0000000000001350
https://dx.doi.org/10.1097/CORR.0000000000000495
https://dx.doi.org/10.1097/CORR.0000000000000495
https://dx.doi.org/10.1016/j.jamcollsurg.2020.10.022
https://dx.doi.org/10.1016/j.jamcollsurg.2020.10.022
https://pubmed.ncbi.nlm.nih.gov/8890536/
https://dx.doi.org/10.1097/01.ta.0000199191.14780.75
https://dx.doi.org/10.1097/01.ta.0000199191.14780.75
https://dx.doi.org/10.1016/j.injury.2011.09.029
https://dx.doi.org/10.1016/j.injury.2011.09.029
https://dx.doi.org/10.2106/JBJS.15.01224
https://dx.doi.org/10.2106/JBJS.15.01224
https://dx.doi.org/10.1016/j.jamcollsurg.2017.11.008
https://dx.doi.org/10.1016/j.jamcollsurg.2017.11.008
https://dx.doi.org/10.1016/j.jss.2021.01.016
https://dx.doi.org/10.1016/j.jss.2021.01.016
https://dx.doi.org/10.1016/j.athoracsur.2021.01.065
https://dx.doi.org/10.1016/j.athoracsur.2021.01.065
https://dx.doi.org/10.1016/j.ijsu.2019.02.022
https://dx.doi.org/10.1016/j.ijsu.2019.02.022
https://dx.doi.org/10.1186/s13017-024-00559-2
https://dx.doi.org/10.1186/s13017-024-00559-2

	Video-Assisted Thoracoscopic Surgery (VATS)-Aided Simultaneous Fixation of Scapular Body and Rib Fractures: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Chest X-ray image on admission
	FIGURE 2: 3D CT image on admission - 1
	FIGURE 3: 3D CT image on admission - 2
	Surgical procedure
	FIGURE 4: Surgery performed under VATS
	FIGURE 5: Intraoperative findings - 1
	FIGURE 6: Intraoperative findings - 2
	FIGURE 7: Intraoperative findings - 3
	FIGURE 8: Postoperative chest and scapula X-ray images

	Postoperative course
	FIGURE 9: Chest and scapular X-rays at 1.5 years postoperatively


	Discussion
	Advantages over conventional methods
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


