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Abstract

Clinical Availability of Waters' Projection in Sinus Elevation Procedures

Mi Hyun Seol’z, Soung Min Kiml, Ji Young Hal, Jeong Keun Leez7 Hoon Myoungl7 Jong Ho Lee'

'Department of Oral and Maxillofacial Surgery, School of Dentistry, Seoul National University,
*Division of Oral and Maxillofacial Surgery, Department of Dentistry, Ajou University School of Medicine

Purpose: Maxillary sinus elevation has been widely used to enable insertion of endosseous implants in severely resorbed
maxilla, Maxillary sinusitis after this procedure was considered to be the major drawback, therefore, preoperative evaluation
of paranasal sinus is considered to be important, In order to evaluate the condition of the sinus, we used Waters' projection.
In this study, asymptomatic patients were evaluated by Waters' view, and compared to timing to assess the sinus cavity.
Methods: The retrospective study was based on 14 patients who were performed sinus elevation surgery in Seoul National
University Dental Hospital. These patients did not show any signs of maxillary sinusitis. These patients were taken Waters'
view at preoperative, postoperative 1 day, 3 months, 6 months, In Waters' view, presence of air fluid level, radiopacity
of sinus wall, or radiopacity of entire maxillary sinus were evaluated. The density, and sinus dimension changes were assessed
using Adobe Photoshop cs5® (Adobe Systems Inc., San Jose, CA, USA).

Results: Findings of Waters views in patients with clear maxillary sinus at preoperative time were followed by elevated
sinus floor with transplanted bone, mucosal swelling, and air fluid level. At postoperative 3 months, and 6 months, the
radiographic findings were similar to preoperative state, By contrast, patients with preoperative mucosal swelling, or haziness
in sinus cavity showed radiopacity entire sinus in Waters' view, In cases of the patients who were treated with simultaneous
treatment to mucosal swelling, good status of sinus cavity were found,

Conclusion: Although Waters' projections provide the limited information, and is less sensitive method compared with computed
tomography, it is simple, easy, and economical method to assess of maxillary sinus, We suggest using Waters' view as radiographic
routine tool for evaluation of sinus condition, especially in the sinus elevation surgery.
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Fig. 1. Waters' view taken preoperative, postoperative 1 day, 1 month, 3 months, and 6 months. They show temporary changes in
maxillary sinus after sinus elevation surgery, however, they restored to preoperative condition over time. Pt., patient; pre, preoperative;

post op, post operative.
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Fig. 2. The method used in this study to quantify of densities
and dimensions of maxillary sinuses. This analysis were
performed using Adobe Photoshop CS5® (Adobe Systems Inc.,
San Jose, CA, USA).

Table 1. Changes of radiographic densities in the Waters' view
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Pt. Pre Op.* Post Op. 1D* Post Op. 1M Post Op. 3M Post Op. 6M
1R 103.96+15.89 120.25+18.61 89.30+21.68

1L 108.04+21.96 114.82+20.77 84.56+25.74

2 115.00+23.06 134.23+20.86 117.48+18.13 121.83£17.92

3 110.53+17.26 120.50+24.83 114.98+17.89

4 61.73+11.98 96.03+29.34 108.50+23.40

5 100.76+22.79 83.29+19.58 86.72+21.23 98.21+£24.17
6 118.26+20.87 142.28+15.98 112.62+20.59 98.24+23.38

7 112.01+28.84 105.52+18.63 97.22+18.66 100.24+23.34
8 110.40+21.99 98.82+21.61 97.87+22.52 91.35+20.35
9 108.41+28.26 123.18+21.08 94.19+21.12 89.96+20.11

10 113.56+23.94 62.18+15.74 69.52+14.78

11 95.10+19.09 109.06+28.43

12 89.43£19.26 118.44+35.54 110.01+£28.53

13 103.28+17.86 86.70+13.82 79.54+14.01
14 93.46x19.86 99.44+20.91 88.36+24.16

*P <0.05 Wilcoxon singed rank test. Values are presented as meanzstandard deviation.
Pt., patient; Pre Op., preoperative; Post Op. 1D, postoperative 1 day; Post Op. 1M, postoperative 1 month; Post Op. 3M, postoperative
3 months; Post Op. 6M, postoperative 6 months; R, right sinus; L, left sinus.
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Table 2. Changes of dimensions in the Waters' view

Post Op. Post Op. Post Op. Post Op.

Pt. Pre Op. 1D** M= 3M 6M
1R 20349 17553 20826

1L 29459 27716 23596

2 44572 26803 28748 25173

3 48489 28154 44751

4 50301 39871 18818

5 48638 41547 32100 31480
6 36991 26955 28305 16069 19469
7 24916 25584 26797 26663
8 25414 25650 27071 24357

9 61756 55465 53638 51742
10 52317 31469 42842
11 34260 24028
12 40267 26537 29401
13 25341 33339 34813
14 41235 35382 35608

**P <0.01 Wilcoxon singed rank test.

Pt., patient; Pre Op., preoperative; Post Op. 1D, postoperative 1 day;
Post Op. 1M, postoperative 1 month; Post Op. 3M, postoperative
3 months; Post Op. 6M, postoperative 6 months; R, right sinus;
L, left sinus.
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