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Frontal thoracic spine X-ray film for tip positioning after
implantation of peripherally inserted central catheter
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[Abstract] Objective To evaluate the value of frontal thoracic spine X-ray film for tip positioning after implantation of
peripherally inserted central catheter (PICC). Methods Totally 114 patients received PICC were retrospectively analyzed.
All patients underwent at least once chest X-ray radiography, frontal thoracic spine X-ray radiography and chest CT after
implantation of PICC. Group A included 183 times of frontal thoracic spine radiography, while group B included 334 times
of frontal chest radiography. Then mediastinal window chest CT images were reconstructed on the axial, coronal and
sagittal plane. Position of the superior vena cava and cavoatrial junction (CAJ) as well as corresponding axis level images
were assessed with multi-section observation. The position of CAJ was determined. and auxiliary lines were marked on the
positioning image. Then the distance between CA]J to the right 6th, 7th posterior rib, the right intercostal space of 6-7th
posterior ribs, the tracheal protuberance, the junction of the right upper and lower cardiac margins were measured and
compared. Results The tip of catheter was clearly displayed on 136 times (136/183, 74.32%), indistinctly showed on 43
times (43/183, 23.50%) but not detected on 4 times (4/183, 2.19%) radiographies in group A, which was 131 times
(131/334, 39.22%), 169 times (169/334, 50. 60%) and 34 times (34/334, 10.18%) radiographies in group B. The rate
of clear display tips in group A was higher than that in group B, and the rate of no display tips in group A was lower than
that in group B (* =59. 65, P<<0.01). The distance of CA]J to the right 6th, 7th posterior rib, the right intercostal space
of 6-7th posterior ribs, the tracheal protuberance, the junction of the right upper and lower cardiac margins was —1. 95—
7.51 em, —2.82—6.44 cm, —3.91—5.00 cm, 1.19—6.58 cm and —1. 12— 1. 43 cm, respectively; the average value
was (3.50+1.78) cm, (2.384+1.76) cm, (1.18+1.75) cm, (3.84+1.01) cm and (0. 1140.50) cm, respectively (F=
75.54, P<<0.01). Pairwise comparison showed that there was no statistical difference of distance between CAJ to the right
6th posterior rib and to the tracheal protuberance ( P=>0.05), while the other distances were all statistically different (all
P<C0.05). The distance of CAJ to the junction of the right upper and lower cardiac margins was the shortest, and within
upper 2 cm of the horizontal line pass the above junction was the ideal range of the position of tip of PICC. Conclusion
Frontal thoracic spine X-ray might clearly display the tip of PICC. Within upper 2 cm of the horizontal line pass the junction
of the right upper and lower cardiac margins was the ideal position of the tip of PICC.
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