A review: ultrasonography for nasal bone fractures
Nazal kemik kırıklarında ultrasonografi
Ultrasonography and nasal bone fractures
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Özet
Nazal kemik kırıkları acil servis başvurularının önemli bir kısmını oluşturmaktadır. Radyografi ve bilgisayarlı tomografi (BT) genellikle burun muayenesinden sonra istenir. Ultrasonografi (US), noninvaziv, ucuz bir teknik olup yüz,
burun, ekstremite kırıklarını göstermede kullanılmıştır. Acil serviste avantajlarından (hızlı, ucuz, radyasyonsuz) US nun faydaları bilinmektedir. Fakat acil
serviste nazal kemik kırıklarının tanısı ve yönetiminde kullanımı konusu net
olarak tanımlanmamıştır.
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Abstract
Nasal bone fractures are one of the most common reasons for emergency
service admissions. Radiography and computed tomography (CT) examinations are usually performed following rhinologic examination. Ultrasonography (US) is a non-invasive, inexpensive technique that has been shown to
reveal fractures of different areas of the face, such as the nasal bone and
other extremity bone fractures. The advantages of US (fast, unexpensive,
radiation-free) are well known in the emergency department (ED), but it’s use
for the diagnosis and management of nasal bone fractures in the ED are not
as well-established.
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ULTRASONOGRAPHY AND NASAL BONE FRACTURES

Introduction
The nose is the most prominent part of the facial structure, and
the nasal bone is the most common facial fracture [1-4]. The
nasal pyramid consists of two nasal bones and the two frontal
processes of the maxillary bone. All parts of the nasal region
may be involved in a trauma although the lateral nasal walls,
the nasal dorsum and the nasal septum usually require the most
attention [5].
A careful clinical examination is the first step in the diagnosis
of nasal fractures, but haematoma and oedema of soft tissues
can make it difficult to diagnose. Radiography and other imaging procedures in midface traumas are also required for forensic reasons [6]. It may be a problem to determine which side
is fractured using conventional radiographs [7, 8]. Computed
tomography (CT) has been known as the gold standard in the
diagnosis of midfacial fractures including nasal bone fractures
[9-11].
CT imaging is expensive, not always readily available and
causes high exposure dose. Because of cancer risk it’s use is
limited. Also, patients who are pregnant, uncooperative or suffering cervical trauma and needing coronal sections are not appropriate for CT examination [12, 13].
These difficulties made it necessary to find easier and safe
techniques for nasal fractures. Ultrasonography (US) is a noninvasive, inexpensive technique and many studies have reported
that it can detect fascial bone fractures, such as the nasal bone,
orbital floor, anterior wall of the frontal sinus, and zygomatic
fractures [5, 6, 9, 10, 14-16].
In the literature, the first use of US for nasal fracture was reported in 1996 by Danter et al. They used 20 MHz B-scan US
for patients with clinical and/or radiological evidence for fracture and demonstrated that in certain cases ultrasonography
is correlated with nasal fracture detection [17]. The increasing
prevalence of such injuries emphasizes the need for adequate
imaging of nasal fractures depending on the etiology of the
fracture [6]. US is a common and easy method that does not
use radiation. Use of US for other bone fractures such as the
scaphoid and ribs has been shown in various studies [18, 19].
In a small patient population study, Ardeshirpour et al. determined the appearance of nasal fractures on US. They used US
to image 12 patients with a clinical or radiologic (CT or x-ray)
diagnosis of nasal fracture. All patients presented within two
weeks of their injuries. The researchers found that they could
easily diagnose nasal bone fractures on lateral-view US. They
suggested that lateral US could be used to detect nasal fractures in adults [20, 21].
If US is used in the first evaluation of nasal bone fracture by an
experienced operator, radiation exposure can be prevented, but
when complicated fractures are suspected, a plain radiography
or a CT scan will be required [9].
Hong et al. described the sonographic findings of nasal fracture
in children, and they compared US and CT with the patients’
clinical findings to find the first step diagnostic value of US
for nasal bone fractures. US was found to be beneficial for the
first radiologic evaluation but the autors similarly found that it
should be supported by CT in complicated cases of nasal bone
fractures in children [6].
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Nasal Us For Estimating the Time of Occurrence of Nasal
Trauma
Clinicians should always be careful in medico-legal issues. A recent nasal bone fracture should be differentiated from an old
one, especially in emergency clinics. In one study, US was reported as a reliable diagnostic tool for estimating the time of a nasal
bone fracture. Forty-five patients with nasal bone fractures were
followed for six months. They underwent US evaluation regularly:
in the first 5 days and the 3rd, 6th, 12th and 24th weeks after
the trauma. The thickness of the subperiosteal hematoma was
measured with US on those dates. Subperiosteal hematoma with
a mean thickness of 1.14 mm (0.79-1.31 mm) was highly sensitive (100 %) for the diagnosis of nasal bone fracture during the
first few days after the trauma, and disappeared in all patients
by the 24th week, with a mean thickness of 0.47 mm [22]. So, the
results of this study were important for emergency clinicians to
estimate the time of nasal bone fractures.
Intraoperative Nasal Us
US is not just important for the diagnosis of nasal bone fractures,
but it has also been used for intraoperatively assessing surgical outcomes [23-25]. The use of US findings before and after
a closed reduction was compared to the use of visual inspection
and palpation. One study has suggested that visual inspection
and palpation are as reliable as US for intraoperatively evaluating the outcomes of surgery for acute nasal fractures [23].
In a patient satisfaction study, the benefits of intraoperative
ultrasonic guidance in the management of isolated nasal bone
fractures were evaluated. In this study, sixty-eight patients who
had isolated fracture nose were treated by either a simple closed
reduction or by ultrasound-guided reduction (34 patients each)
with a follow up for an average of 4.5 and 5.5 months, respectively. They evaluated the nasal profile and also asked patient
groups whether they were satisfied with the appearance of profile of their noses. Patients who had undergone USguided nasal
bone reduction had significantly better nasal profile scores than
patients who underwent simple closed reduction, however the
patient satisfaction scores had no significant difference between
the groups. These results indicated treating nasal bone fractures
with the assistance of intraoperative US resulted in a significantly better nasal profile appearance than by treating it by simple
closed reduction, but the the patient satisfaction was the same
in both groups [24].
In a similar study, the nasal profile was considered via CT and
photograph one year after USguided surgery. Park et al. classified patients according to their CT score. In almost all patients,
postoperative external photographs showed a symmetrical nasal dorsum without external deformity, and postoperative CT
showed stabilization of bony fragments and good alignment of
the nasal bone. Postoperatively, the CT score was 3 (excellent) in
25 patients, 2 (good) in 5 patients, and 1 (fair) in 2 patients. They
suggested that ultrasonography is very useful for evaluating intraoperative repositioning of nasal bone fractures [25].
Kishibe et al. used US intraoperatively to confirm adequate bone
restoration. US findings and the CT scan of the nasal bone were
almost the same, indicating that ultrasonography may be suitable and sufficient for the diagnosis of nasal fractures and that
objective intraoperative evaluations can be performed by only
using ultrasonography. US is a useful tool for the diagnosis of
nasal fractures and also for the evaluation of medical treatment
[26].
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Ct/Us/Radiography Sensitivity Specificity
US was compared with CT and plain radiography for nasal fracture diagnosis in various studies [5, 27-34]. Lee et al. compared
the diagnostic efficacy of US with radiography and multi-detector CT for the detection of nasal bone fractures. They included 41 patients who had a nasal bone fracture who underwent prospective US examinations. Plain radiographs and CT
images were obtained on the day of trauma. In their study the
radiologist used a linear array transducer (L17-5 MHz) in 24 patients and hockey-stick probe (L15-7 MHz) in 17 patients. The
bony component of the nose was divided into three parts (right
and left lateral nasal walls, and midline of nasal bone). Fracture
detection by three modalities was subjected to analysis. They
compared results with intraoperative findings. Their findings
suggested that CT had greater sensitivity and specificity than
US or radiography, and better intraoperative findings for the
right and left lateral nasal walls. On the other hand, US had
higher specificity, positive predictive value (PPV), and negative
predictive value (NPV) than CT for midline fractures of the nasal
bone. Two different US probe evaluations showed good agreement at all three sites, US findings obtained by the hockey-stick
probe showed closer agreement with intraoperative findings for
both the lateral nasal wall and midline of nasal bone. These results showed that US may be helpful for evaluating the midline
of nasal bone and a smaller probe and a higher frequency US
may be required for the nasal bone evaluation [27].
In another study 128 patients with suspected nasal bone fracture were enrolled and the diagnostic values of US and radiography were compared with clinical examinations. Radiography
and a 10-MHz US were performed on all patients. Their findings: US sensitivity was 84%, specificity 75%, accuracy 82%,
PPV 91%, and NPV 61%. Lateral-view radiography, sensitivity
was 50%, specificity 72%, accuracy 55%, PPV 84% and NPV
32%. Waters view radiography, sensitivity was 53%, specificity
65%, accuracy 56%, PPV 82%, and NPV 31%. Lateral-Waters
view radiography, sensitivity was 64%, specificity 58%, accuracy 62%, PPV 82% and NPV 34%. They suggested that when
compared with radiography, fracture diagnosis by ultrasound
was significantly better [28].
According to a study published in 2013, US examination of nasal bones is a more accurate method for diagnosis of fractures
than x-ray examination [29]. The diagnostic sensitivity and utility of high-resolution ultrasonography (HRUS) were compared
with CT in 87 patients with nasal trauma. Ultrasonograms were
obtained with a high frequency linear transducer (10 MHz). In
that study, results of the sensitivity and specificity of HRUS, CT,
and conventional radiography (CR) compared with clinical exam
in the diagnosis of nasal bone fracture were: HRUS 97%, exam
100%; CT 86%, exam 87%; CR 72% and exam 73%. The sensitivity and specificity of HRUS and CR in detecting fracture line
in comparison with CT were HRUS 100%, CT 91% and CR 79%,
CT 95% [30]. In another study, the sensitivity and specificity
of US in assessing nasal bone fracture in comparison with CT
was 94.9% and 100%, respectively. The PPV and the NPV of US
evaluation of the nasal bone fractures were 100% and 95.3%,
respectively [31].
Lee et al. suggested that the accuracy rates for detecting nasal fractures by HRUS, CT, and conventional radiography were
100%, 92.1%, and 78.6%, respectively. Compared with HRUS,
CT revealed only 196 of 233 lateral nasal bone fractures; its
accuracy was 80%. In high-grade fractures, the accuracy of
CT was 87%, but it decreased to 68% in low-grade fractures.
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Compared with HRUS, CT had lower accuracy, especially in lowgrade nasal fractures [32]. To detect fractures of the nasal
dorsum, both modalities had high sensitivity (US 98, x-ray 88%)
and specificity (95% for both US and x-ray). In lateral nasal wall
fractures, specificity was higher for x-ray (US 75%, x-ray 94%).
Sensitivity was significantly higher for the US examination (US
98%, x-ray 28%) [33].
In conclusion, US is a reliable method for the diagnosis and
management of nasal bone fractures. There are advantages
of using US (fast, inexpensive, radiation free) and emergency
clinicians easily can use US for diagnosis and in treatment of
nasal fractures. Further studies of their use in emergency departments with enrolment of large patient groups are needed.
Competing interests
The authors declare that they have no competing interests.
References
1. Hwang K, You SH, Kim SG, et al. Analysis of nasal bone fractures; a six-year
study of 503 patients. J Craniofac Surg 2006; 17:261–264.
2. Schultz RC, Carbonell AM. Midfacial fractures from vehicular accidents. Clin
Plast Surg 1975; 2:173–189.
3. Illum P. Legal aspects in nasal fractures. Rhinology 1991;29:263–266.
4. Fonseca RJ, Walker RV, Betts NJ, et al. Nasal fractures. In: Indresano AT, Beckley ML, (eds). Oral and maxillofacial trauma. St. Louis, MO: Saunders, 2005, pp
737–741.
5. Thiede O, Kro¨mer JH, Rudack C, et al. Comparison of ultrasonography and conventional radiography in the diagnosis of nasal fractures. Arch Otolaryngol Head
Neck Surg 2005; 131: 434–439.
6. Hong HS, Cha JG, Paik SH, et al. Highresolution sonography for nasal fracture in
children. Am J Roentgenol 2007; 188: 86–92.
7. Nigam A, Goni A, Benjamin A, et al. The value of radiographs in the management of the fractured nose. Arch Emerg Med 1993; 10: 293–297.
8. Logan MO, Driscoll K, Masterson J. The utility of nasal bone radiographs in
nasal trauma. Clin Radiol 1994; 49: 192–194.
9. Friedrich RE, Heiland M, Bartel-Friedrich S. Potentials of ultrasound in the diagnosis of midfacial fractures. Clin Oral Investig 2003; 7: 226–229.
10. Jank S, Emshoff R, Etzelsdorfer M, et al. Ultrasound versus computed tomography in the imaging of orbital floor fractures. J Oral Maxillofac Surg 2004;62:150–
154.
11. Nezafati S, Javadrashid R, Rad S, et al. Comparison of ultrasonography with
submentovertex films and computed tomography scan in the diagnosis of zygomatic arch fractures. Dentomaxillofac Radiol 2010; 39: 11–16.
12. Bushong SC. Computed tomography. In: Bushong SC (ed). Radiologic science
for technologists. St. Louis, MO: E Saunders, 2004, pp 423–440.
13. White SC, Pharoah MJ, Frederiksen NL. Advanced imaging. In: White SC, Pharoah MJ (eds). Oral radiology: principles and interpretation (6th edn). St Louis, MO:
Mosby, 2009, pp 207–211.
14. Jank S, Emshoff R, Etzelsdorfer M, et al. The diagnostic value of ultrasonography in the detection of orbital floor fractures with a curved array transducer. Int J
Oral Maxillofac Surg 2004; 33: 13–18.
15. Nezafati S, Javadrashid R, Rad S, et al. Comparison of ultrasonography with
submentovertex films and computed tomography scan in the diagnosis of zygomatic arch fractures. Dentomaxillofac Radiol 2010; 39: 11–16.
16. McCann PJ, Brocklebank LM, Ayoub AF. Assessment of zygomatico-orbital
complex fractures using ultrasonography. Br J Oral Maxillofac Surg 2000; 38:
525–529.
17. Danter J, Klinger M, Siegert R, et al. Ultrasound imaging of nasal bone fractures with a 20-MHz ultrasound scanner. HNO. 1996 Jun;44(6):324-8.
18. Hauger O, Bonnefoy O, Moinard M, et al. Occult fractures of the waist of the
scaphoid: early diagnosis by high-spatial-resolution sonography. AJR Am J Roentgenol 2002; 178:1239–1245.
19. Paik SH, Chung MJ, Park JS, et al. High-resolution sonography of the rib: can
fracture and metastasis be differentiated? AJR Am J Roentgenol 2005; 184:969–
974.
20. Ardeshirpour F, Ladner KM, Shores CG, et al. A preliminary study of the use of
ultrasound in defining nasal fractures: criteria for a confident diagnosis. Ear Nose
Throat J. 2013 Oct-Nov;92(10-11):508-12.
21. Heiland M, Lenard M, Schmelzle R, et al. Sonography as a training tool
for screening of dubious midfacial fractures. Mund Kiefer Gesichtschir. 2004
Jul;8(4):244-9. Epub 2004 Mar 10.
22. Nemati S, Jandaghi AB, Banan R, et al. Ultrasonography Findings in Nasal
Bone Fracture; 6-Month Follow-up: Can We Estimate Time of Trauma? Eur Arch
Otorhinolaryngol. 2014 Jul 2. (Epub ahead of print).
23. Yabe T, Tsuda T, Hirose S, et al. Comparison of ultrasonography-assisted closed
reduction with conventional closed reduction for the treatment of acute nasal
fractures. J Plast Reconstr Aesthet Surg. 2014 Oct;67(10):1387-92. doi:10.1016/j.
bjps.2014.05.043. Epub 2014 Jun 2.

ULTRASONOGRAPHY AND NASAL BONE FRACTURES

Ultrasonography and nasal bone fractures

24. Abu-Samra M, Selmi G, Mansy H, et al. Role of intra-operative ultrasoundguided reduction of nasal bone fracture in patient satisfaction and patient nasal profile (a randomized clinical trial). Eur Arch Otorhinolaryngol. 2011 Apr;268(4):5416. doi:10.1007/s00405-010-1401-1. Epub 2010 Oct 21.
25. Park CH, Joung HH, Lee JH, et al. Usefulness of ultrasonography in the treatment of nasal bone fractures. J Trauma. 2009 Dec;67(6):1323-6. doi:10.1097/
TA.0b013e31818b233a.
26. Kishibe K, Saitou S, Harabuchi Y. Significance of ultrasonography for nasal
fracture. Nihon Jibiinkoka Gakkai Kaiho. 2005 Jan;108(1):8-14.
27. Lee IS, Lee JH, Woo CK, et al. Ultrasonography in the diagnosis of nasal bone
fractures: a comparison with conventional radiography and computed tomography. Eur Arch Otorhinolaryngol. 2015 Mar 8. (Epub ahead of print).
28. Atighechi S, Baradaranfar MH, Karimi G, et al. Diagnostic value of ultrasonography in the diagnosis of nasal fractures. J Craniofac Surg. 2014 Jan;25(1):e51-3.
doi: 10.1097/SCS.0b013e3182a2eeda.
29. Kunitskiĭ VS, Semenov SA. Diagnostics of nasal bone fractures with the use of
ultrasound study techniques. Vestn Otorinolaringol. 2013;(1):72-6.
30. Mohammadi A, Ghasemi-Rad M. Nasal bone fracture--ultrasonography or
computed tomography? Med Ultrason. 2011 Dec;13(4):292-5.
31. Javadrashid R, Khatoonabad M, Shams N, et al. Comparison of ultrasonography with computed tomography in the diagnosis of nasal bone fractures. Dentomaxillofac Radiol. 2011 Dec;40(8):486-91. doi: 10.1259/dmfr/64452475.
32. Lee MH, Cha JG, Hong HS, et al. Comparison of high-resolution ultrasonography and computed tomography in the diagnosis of nasal fractures. J Ultrasound
Med. 2009 Jun;28(6):717-23.
33. Gürkov R, Clevert D, Krause E. Sonography versus plain x rays in diagnosis of nasal fractures. Am J Rhinol. 2008 Nov-Dec;22(6):613-6. doi:10.2500/
ajr.2008.22.3239.
How to cite this article:
Yolcu S, Albayrak L. A Review: Ultrasonography for Nasal Bone Fractures. J Clin
Anal Med 2017;8(suppl 4): 464-7.

4 | Journal of Clinical and Analytical Medicine

Journal of Clinical and Analytical Medicine I 467

