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Application of a detachable manual knock—back sputum expectorator in neurosurgery department

YU Peng, ZHAN Yu—xin, LI Bing, WANG Pei. Department of Neurosurgery, Union Hospital, Tongji Medical College, Huazhong
University of Science and Technology, Wuhan 430022, China

[Abstract] Objective To investigate the application efficacy of a self-developed detachable manual back—tapping expectoration
device in patients with pulmonary infections in neurosurgery department. Methods From December 2021 to July 2022, 60 patients with
pulmonary infections in neurosurgery were prospectively collected and divided into the observation group and the control group based on
the admission sequence, with 30 cases in each group. On the basis of conventional symptomatic treatment, the observation group utilized
a self-designed detachable manual back—tapping expectoration device for back—tapping and expectoration, while the control group
adopted traditional manual back—tapping. The main observation indicators encompassed the respiratory rate, blood oxygen saturation,
and the results of lung CT reexaminations after back— tapping and expectoration. Results Compared with the control group, the
respiratory rate of patients in the observation group was significantly decreased (P<0.01), the blood oxygen saturation was significantly
increased (P<0.01), and the reexamination of lung CT revealed better absorption of the lesions (P<0.01). Additionally, when the
operators used the back—tapping expectoration device, the tapping frequency within 3 minutes was significantly reduced (P<0.01), and
the operational comfort was significantly enhanced (P<0.01). Conclusion For patients with pulmonary infections in neurosurgery, the
detachable manual back—tapping expectoration device can effectively facilitate expectoration, maintain airway patency, enhance the
therapeutic effect, and alleviate the labor intensity of the operators.
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Figure 1 Schematic Diagram of the Structure of Detach-
able Manual Back—-Tapping Sputum Expectorator

1: Fixed plate. 2: Handle. 3: Threaded hole group. 4: Upper threaded
hole. 5: Lower threaded hole. 6: Lower elastic rod. 7: Angle adjust-
ment mechanism. 8: Upper elastic rod. 9: Back—tapping cup. 10: An-
gle adjustment plate. 11: Angle adjustment seat. 12: Limiting hole. 13:

Limiting rod. 14: Back—tapping cylinder.
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Table 1 Baseline data of critically ill patients in neurosurgery

SR XFHEZH (n=30) MEEA (n=30) gt P1H
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Table 2 Respiratory rate and blood oxygen saturation of critically ill patients in neurosurgery before and after expectoration

PHALFE bR AL AL X REZH (n=30) WEELH (n=30) GiiHi P1H
HEZE A 18.20+1.83 18.26+1.78 1=—0.143 0.887
WP (Y /min) -
HER A 17.00+1.08 15.431.57 1=4.502 <0.001
HEBEHIT 95.00+0.95 94.70+1.09 t=1.14 0.259
L AL (9% ) -
HERR J5 97.030.76 97.87+0.82 t=—4.072 <0.001
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Table 3 Back tapping frequency and comfort degree of operators performing sputum removal for critically ill patients in neu-

rosurgery
PG AR PEAL AL Xt IR (n=30) WEEA (n=30) GiiHiE P{H
FIFHT 3 min 38.77+2.42 39.20+2.44 1=—0.691 0.492
*H;I‘Elbﬁﬁ%z(‘ﬁ(/min) .
17 )5 3 min 32.63£1.52 34.60£1.54 1=4.971 <0.001
P E () 76.07+4.65 78.73+5.10 =-2.114 0.039
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