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Abstract 
Objective: To retrospectively analyze the clinical utility of quantitative nurs-
ing measures of 10 cases of lower cranial nerves injury after cerebellopontine 
angle tumors surgery to provide the experience for improving the recovery 
rate and living quality of these patients. Methods: The clinical data of 10 cas-
es of lower cranial nerves injury after cerebellopontine angle tumors surgery 
was analyzed. For problems such as dysphagia and dyspnea of these patients, 
the nursing care focused on strict monitoring, timely oxygen inhalation 
nursing, posture nursing, ventilator nursing, swallowing function training, 
etc. Results: After received quantitative care, 10 patients with lower cranial 
nerves injury after cerebellopontine angle tumors surgery were recovered 
well, and their symptoms such as dysphagia and dyspnea were gradually im-
proved and safely discharged. Conclusion: Lower cranial nerves injury is one 
of the serious complications after removal of cerebellopontine angle tumors, 
which impacts the life and health of patients. Caregivers should accurately 
understand and analyze the symptoms, and quantitative and targeted nursing 
measures for posterior cranial nerves injury are helpful in the postoperative 
rehabilitation of patients and improve their living quality. 
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1. Introduction 
Cerebellopontine angle (CPA) tumors, of which vestibular schwannoma (75% - 
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85%), meningioma (10% - 15%), and epidermoid tumor (7% - 8%) are the most 
common neoplasms, make up about 5% - 10% of all intracranial tumors. Most 
patients with this disease show hearing impairment and facial nerve dysfunction 
[1]. And the main treatment measures for neoplasms in this area are observa-
tion, radiotherapy, and surgery [2]. At present, with the development of surgical 
technology, the surgical treatment of CPA tumors based on micromanipulation 
has been more and more valuable. However, postoperative complications such 
as cerebrospinal fluid leakage, meningitis, and lower cranial nerves (LCNs) in-
jury are mainly caused by accidental injury during electrocoagulation or traction 
during separation, and characterized by dysphagia, dyspnea, and other symp-
toms [3] are still impossible to neglect. At present, general health education and 
routine nursing care measures administered by caregivers to patients after CPA 
tumors surgery, to some extent, contribute to postoperative recovery. But the 
lack of a specific and individualized quantification protocol for the impairment 
of LCNs leads to poor patients’ compliance and low quality of care, which makes 
it impossible to achieve the desired outcome. Therefore, for patients complicated 
with LCNs injury, taking corresponding quantitative nursing measures accord-
ing to the severity of symptoms should be considered an effective approach to 
treating LCNs injury after CPA tumors surgery. Reviewing 121 patients treated 
in the Department of Neurosurgery of our hospital with CPA tumors from Jan-
uary 2016 to December 2020, there were 10 patients complicated by LCNs injury 
postoperatively. We found that they all achieved satisfactory results with good 
prognoses after the application of formulated quantitative nursing strategy. Here 
it reports as follows. 

Ethical Review 

This case report was approved by the clinical ethics committee of the Zhuji Affi-
liated Hospital of Shaoxing University. Informed consent had been acquired in 
writing.  

2. Materials and Methods 
2.1. General Information 

In our hospital from 2016 to 2020, 10 cases of cerebellopontine angle tumor with 
postoperative cranial nerves injury were seriously selected according to the in-
clusion criteria: 1) preoperative MRI and contrast-enhanced MRI showed that 
the cerebellopontine angle area was occupied; 2) no LCNs injury before an oper-
ation, such as dysphagia, hoarseness, drinking cough, dyspnea; 3) LCNs injury 
after operation; 4) age 20 - 70 years old; 5) no other severe visceral diseases. 
There were 4 males and 6 females, aged from 29 to 70 years old. Suboccipital re-
trosigmoid sinus approach was adopted in operation, with the tumor resected 
completely. Postoperative pathology demonstrated vestibular schwannoma in 7 
cases, meningioma in 2 cases, and hyalinizing hemangioma in 1 case. The basic 
information of each patient (Table 1), enhanced MRI images (Figure 1) and  

https://doi.org/10.4236/ijcm.2021.125018


Y. F. Zhang et al. 
 

 

DOI: 10.4236/ijcm.2021.125018 192 International Journal of Clinical Medicine 
 

Table 1. Summary of patients’ basic condition and clinical features. 

Case Age (years) Gender Chief complaint 
Lesion’s  

location and size 
Pathology 

Symptoms  
after surgery 

1 29 Male 
Right ear progressive hearing  
lose and tinnitus for 2 years 

Right, 
15 × 15 mm 

vestibular  
schwannoma 

Dysphagia (II) 

2 50 Male Left ear tinnitus for 7 months 
Left,  

26 × 24 mm 
vestibular  

schwannoma 
Dysphagia (III) 

3 62 Female 
Headache and right ear  

hearing lose for 1 month 
Right, 

23 × 15 mm 
meningioma 

Dysphagia (IV), 
dyspnea 

4 52 Female Right ear tinnitus for 1 month 
Right, 

19 × 13 mm 
hyalinizing  

hemangioma 
Dysphagia (IV) 

5 70 Male 
Vertigo and left ear hearing  

loss for 2 months 
Left,  

25 × 21 mm 
vestibular  

schwannoma 
Dysphagia (V), 

dyspnea 

6 58 Female 
Right ear hearing loss for 2 years 

and facial numbness for 10 months 
Right, 

36 × 30 mm 
vestibular  

schwannoma 
Dysphagia (III), 

dyspnea 

7 61 Female Left ear tinnitus for 3 months 
Left,  

13 × 15 mm 
vestibular  

schwannoma 
Dysphagia (III) 

8 37 Male Left ear tinnitus for 3 years 
Left,  

17 × 36 mm 
vestibular  

schwannoma 
Dysphagia (II) 

9 63 Female Right ear hearing loss for 8 years 
Right, 

4.2 × 6.2 mm 
vestibular  

schwannoma 
Dysphagia (IV), 

dyspnea 

10 47 Female 
Dizziness and headache  

for 2 months 
Right, 

17 × 15 mm 
meningioma Dysphagia (III) 

 

 
Figure 1. Contrast enhanced MRI of the patients. 

 
characteristics of the selected patients (Table 2) are as follows:  

2.2. Methods 
2.2.1. Operative Procedures 
After general anesthesia, patients underwent tumor resection with a posterior  
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Table 2. Patients’ characteristics (n = 10). 

 Number 

Age (years)  

<40 2 

40 - 60 4 

≥60 4 

Gender  

Male 4 

Female 6 

Pathology  

Vestibular schwannoma 7 

Meningioma 2 

Hyalinizing hemangioma 1 

Dysphagia  

Level II 2 

Level III 4 

Level IV 3 

Level V 1 

Dyspnea 4 

 
approach to the suboccipital sigmoid sinus in the lateral decubitus position. The 
dura was opened intraoperatively with cross scissors, allowing CSF to slowly leak 
out of the cistern. After confirming the course of facial and trigeminal nerve and 
tumor surface vessels under low cranial pressure, the tumor was isolated, and 
care was taken during this procedure to prevent brain stem injury. Upon com-
pletion, the wound was hemostatic, irrigated, and sutured layer by layer or using 
titanium mesh for tension-reducing sutures in patients with high incision ten-
sion, combined with sterile bandaging of the head. 

2.2.2. LCNs Injury Assessment 
Deglutition disorders evaluation was performed by the water swallow test 
(WST). Patients took a sitting position and drank 30 ml of 37˚C - 40˚C water 
with personal habits, divided into 5 levels according to the following criteria: 
drinking water once successfully within 5 s (I); swallowing more than twice to 
drink completely within 5 s (II); drinking water once but coughing or choking 
(III); drinking water more than twice with coughing or choking (IV); drinking 
interruptedly and incompletely due to repeat coughing or choking (V). Respira-
tory function evaluation was performed by observing patients’ respiratory rate 
(RR), blood oxygen saturation (SpO2), and lip color. 

2.2.3. Quantitative Nursing Measures 
1) Position nursing. Postoperatively, patients’ body were in a dorsal elevated 

position at a 30˚ angle to the horizontal plane to reduce the intracranial blood 
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flow and decrease the cranial pressure. Meanwhile, biased their heads to one side 
to prevent glossoptosis and thus breathing difficulties. In patients with large ves-
tibular schwannoma, a healthy lateral position was taken because a large cavity 
would be left after removal of the tumor in the pontocerebellar region, prevent-
ing cranial collapse. Moving the head was rigorously prohibited in patients and 
their families for 24 h postoperatively in order not to compress other tissues 
such as the brainstem and thus serious consequences. The sandbag was put on 
one side of patients’ heads within 1 week postoperatively for a brake. Patients 
were instructed to rest strictly in bed until full recovery of activity function.  

2) Psychological nursing. Negative emotions such as anxiety and depression 
were often found in patients after tumor or cranial surgery. Caregivers should 
actively communicate with them to understand their psychological appeal, 
timely comfort them, and encourage patients to cooperate with postoperative 
rehabilitation treatment. In addition to the necessary contact with patients re-
quired by daily nursing, nurses should take the initiative to talk with patients 
and their families at least once a day to understand the pressure and difficulties 
faced by patients, and help them analyze these challenges and provide proper 
solutions; Encourage patients to record their psychological activities and emo-
tional changes every day, discuss the sources of stress with the consent of pa-
tients, and help them ease their emotional problems. 

3) Vital signs monitoring. Postoperatively, patients consciousness were ob-
served, and the pupillary light reflex was examined for the presence and sensitiv-
ity. Unilateral absence of light reflexes or unequal size of bilateral pupils indi-
cated cerebral hernia; the absence of bilateral light reflexes suggested that pa-
tients were in critical condition and required prompt rescue. Nurses should 
timely measure their temperature and promptly notice the increase in tempera-
ture caused by postoperative fever or intracranial infection. If the temperature is 
excessive, a wet towel should be used as a cold compress on the forehead for 
physical cooling. The bedside multifunctional monitor was used to real-time 
measure patients’ blood pressure, heart rate, electrocardiogram, and oxygen sa-
turation. Nurses ought to pay attention to the risk of hypotension caused by 
mannitol dehydration, disturbance of hydroelectrolyte balance, and so on in pa-
tients with head trauma, so the urine volume, blood pressure, and intracranial 
pressure must be kept in the normal range.  

4) Respiratory function nursing. Four patients with respiratory dysfunction 
were found in this study. Postoperatively, their heads were placed on one side to 
prevent dyspnea caused by glossoptosis. Patients with LCNs injury had poor 
pharyngeal reflex, who often failed to clear food that had remained in the pha-
ryngeal wall in a timely manner, and care needed to be taken to clean their 
mouths on time and prevent viscous materials such as food residue or sputum 
from obstructing the trachea. Tongue retropulsion of LCNs injury and aspira-
tion pneumonia from aspiration or mechanical ventilation could lead to hypo-
ventilation and alveolar diffusion dysfunction, and severe cases to II breath pro-
strate with SpO2 ≤ 90%, cyanosis of the lips and lower extremities, dysphoria, 
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and confusion. A bedside multifunctional monitor was used to monitor RR and 
SpO2 of patients while observing the color of their lips to determine the presence 
of hypoxia. When a critical situation such as respiratory distress occurred, a ven-
tilator or invasive tracheal intubation was adopted in order to guarantee the vital 
signs of patients. When a ventilator was used, caregivers should lay emphasis on 
the disinfection of the tube and regular testing of its patency, and extubate the 
tube when patienta regain spontaneous respiratory function. When tracheosto-
my was used, extubation was indicated when their respiratory function and 
cough reflex recovered, known as the protocol of “Early Cut and Early Extu-
bate”, to help them regain spontaneous breathing ability.  

5) Swallowing function nursing. In this study, 10 patients had dysphagia 
symptoms such as hoarseness or choking cough in varying degrees. According to 
the water swallow test (WST), there were 2 patients with level II, 4 patients with 
level III, 3 patients with level IV and 1 patient with level V. Dysphagia interven-
tions could be divided into two forms, a compensatory approach and a rehabili-
tation approach [4]. Quantitative program should be developed based on the 
degree of dysphagia in different patients. Patients with swallowing test level I (5s 
or more) or level II or III were mild patients, a total of 6 cases, and the compen-
satory approaches started within 1 day after the operation. 1) Dietary modifica-
tions: Patients were provided with corresponding food based on the Internation-
al Dysphagia Diet Standardisation Initiative (IDDSI) framework (Figure 2), and 
the difficulty gradient of swallowing food was increased in the process, so that 
patients’ swallowing function can be gradually normalized. Researches have 
shown that foods/drinks in IDDSI III-IV are located in the solid-liquid coinci-
dence section, which are best for patients with dysphagia. Foods in this interval  
 

 
Figure 2. The dietary texture levels of IDDSI (iddsi.org/framework). 
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range decrease firmness of solid foods to facilitate chewing and swallowing, 
while also increasing the consistency of liquids to avoid the risk of choking [5]. 
Patients were given extremely thick fluids or pureed food (determined by the 
amount of liquid remaining after 10 s in a 10 ml syringe tube) within 2 weeks af-
ter surgery to start training, and gradually switch to pasty solid but digestible 
food and thin liquids to increase the difficulty of swallowing. The thickness of 
the foods/drinks should be controlled to the extent that it is unlikely to remain 
on mucous membranes, including thick milk, pureed vegetables, crushed meat, 
and so on. Excessive fiber-containing foods such as asparagus and eggplants 
should be avoided to prevent patients from aspiration due to incomplete chew-
ing, foods mixed with solid and liquid such as watermelon should be avoided to 
prevent patients from bucking or aspiration due to poor liquid control, and 
overly crispy foods should be avoided to prevent debris from obstructing the 
esophagus [6] [7]. In addition, the amount of food should be adapted to trigger 
the pharyngeal reflex, with the dose starting at 3 to 4 ml once and gradually in-
creasing to about 20 ml. 2) Postural training: Patients were seated and fed with 
the body tilted forward at 20˚ [6] [8], so that the food could enter smoothly and 
stimulate the swallowing reflex, preventing aspiration during eating. 3) Assisted 
feeding: The spoon was pressed against the base of tongue during eating to sti-
mulate swallowing movements, and verbal encouragement was given to create a 
proper atmosphere for feeding, while patients were instructed to adjust the head 
position on their own to aid in swallowing the food. Patients with swallowing 
test level IV-V were severe patients, a total of 4 cases, and they were fed with the 
nasogastric tube within 2 days postoperatively, and the two forms of swallowing 
function training started combinedly 2 days later. The methods for compensa-
tion were described above. The purpose of rehabilitative training was to prevent 
muscle disuse atrophy and enhance the motor abilities and coordination of the 
oral, facial, lingual, and jaw muscle groups [9] [10]. Patients trained under the 
nurse’s demonstration and instruction for 15 min every approach twice a day. a) 
Tongue movement: Patients were instructed to extend their tongues as far for-
ward, right, and left as possible and kept the tongue base elevated. The tongue 
was applied resistance with a tongue depressor during extension, and patients 
were instructed to counteract bilateral buccinator muscles for resistance exercis-
es. At ordinary times, Patients could use the tongue to sweep the gums up and 
down, right and left, and make a “K” sound for exercising. b) Lip movement: It 
consisted of closing the lips, pouting, and smiling. Training was conducted by 
applying resistance through separating patients’ lips with double fingers while 
closing lips, pulling lips corners externally while pouting, and pulling down lips 
corners while smiling. c) Temperature stimulation: The tongue spatula was 
placed in ice water for half a minute, and after removal, it repeatedly stimulated 
the deutomala, soft palate, pillars faucial, root of tongue, and retropharyngeal 
wall of patients to induce the pharynx reflex to achieve the training effect. 4) 
Glottic training: Patients were instructed to speak of “ah” loud to close the glot-
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tis; or to inhale vigorously, swallow saliva while holding their breath, and then 
exhale and cough. Recovery of glottic function was achieved through the su-
praglottic swallowing training described above. 

3. Result 

Among the 10 patients in this study, there were 10 patients with dysphagia. After 
one month of compensatory or rehabilitation swallowing function nursing ac-
cording to individual conditions, both mild and severe patients’ swallowing 
function recovered well, and their performance in WST improved differently 
(Table 3). There were 4 of the 10 patients with dyspnea, including 3 patients 
treated with ventilator and 1 patient treated with endotracheal intubation, who 
showed progressive improvement in respiratory function after nursing care, as 
indicated by return of spontaneous breathing capacity with SpO2 ≥ 90%. After 
targeted nursing, all patients had stable vital signs and good mental status, and 
finally met the rehabilitation criteria and were successfully discharged. 

 
Table 3. Nursing measures and outcomes for patients with dysphagia. 

Case 
Dysphagia level 
(before nursing) 

Dysphagia 
severity 

Nursing approaches 
Dysphagia level  
(1 month later) 

1 II Mild 
Compensatory approaches started within 1 day  
after surgery 

I 

2 III Mild 
Compensatory approaches started within 1 day  
after surgery 

I 

3 IV Severe 
Nasogastric tube feeding started within 2 days after surgery,  
and compensatory approaches combined with rehabilitative 
approaches started 2 days later 

II 

4 IV Severe 
Nasogastric tube feeding started within 2 days after surgery,  
and compensatory approaches combined with rehabilitative 
approaches started 2 days later 

I 

5 V Severe 
Nasogastric tube feeding started within 2 days after surgery,  
and compensatory approaches combined with rehabilitative 
approaches started 2 days later 

III 

6 III Mild 
Compensatory approaches started within 1 day  
after surgery 

II 

7 III Mild 
Compensatory approaches started within 1 day  
after surgery 

II 

8 II Mild 
Compensatory approaches started within 1 day  
after surgery 

I 

9 IV Severe 
Nasogastric tube feeding started within 2 days after surgery,  
and compensatory approaches combined with rehabilitative 
approaches started 2 days later 

II 

10 III Mild 
Compensatory approaches started within 1 day  
after surgery 

I 
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4. Discussion 

The cerebellopontine angle region is located in the deep part of the cranial cavi-
ty, where the surrounding anatomical structures are complex. The operative 
mortality of CPA has been significantly reduced owing to the development of 
microsurgery [11]. The suboccipital approach is commonly used for the resec-
tion of CPA tumors [12]. Lower cranial nerves (LCNs) are composed of the 
glossopharyngeal nerve, vagus nerve, accessory nerve, and hypoglossal nerve. It 
was once thought that the odds of LCNs being damaged intraoperatively were 
low unless the tumor was large [13] [14]. But recent studies have shown that al-
though the injury of LCNs is relatively rare in patients with cerebellopontine an-
gle tumors, the incidence of LCNs injury can reach 8.4% after operations in 
those patients. Most of them may have swallowing dysfunction (including dys-
phagia and choking cough), dyspnea, or hoarseness, and these complications 
may delay the postoperative recovery, decrease the qualities of life of patients, 
and even cause death [3] [15] [16] [17] [18]. However, because symptoms of 
cranial nerve injury such as dysphagia are predominantly seen in the elderly, 
acute stroke, and critically ill patients, systematic nursing interventions are cur-
rently focused on the stroke population [19]. Therefore, patients with LCNs in-
jury after cerebellopontine angle tumors surgery need a set of systematic quan-
titative nursing methods, and the diversified performances also make many as-
pects of the nursing processes need to be paid more attention to. The specific 
analysis is as follows: 1) Dysphagia is one of the commonest clinical manifesta-
tions of glossopharynx or vagal nerve injury [4] [17], which often exposes pa-
tients to the risk of food aspiration and asphyxia. Management of dysphagia in-
cludes compensatory approaches consisting of appropriate position, gradient di-
et and auxiliary feeding adjustment, and rehabilitative training consisting of oro-
lingual pharyngeal muscle group training in strength and resistance and pha-
ryngeal reflex stimulation [4] [20] [21]. Recent studies have shown that oral 
feeding according to food structure adjustments better improves swallowing 
function than tube feeding, intravenous nutrition while meeting patients’ dietary 
needs [22]. Because of the disunity of standards of food classification across 
countries, the international dietary classification IDDSI was used in this study to 
meet the needs of dysphagia patients of different ages and grades. In our study, 6 
patients with mild dysphagia (water swallow test ≤ level III) and 4 patients with 
severe dysphagia (water swallow test ≥ level IV) all achieved good results after 
quantitative care. It is suggested that adjustment of diet by IDDSI and quantita-
tive swallowing muscle function training should be emphasized in nursing of pa-
tients with LCNs injury after CPA tumors resection. 2) Dyspnea and wheezing 
after LCNs injury are often caused by aspiration pneumonia secondary to dys-
phagia, vocal cord paralysis due to vagus nerve injury, and tongue base descent 
as a result of glossopharyngeal nerve injury [16] [23]. Nursing work should in-
clude regular cleaning of patients’ mouth, observation of lip color, and moni-
toring of respiratory rate, blood oxygen saturation and oxygen supply status in 
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real-time. Simultaneously, it is advisable to tilt patients heads to one side to pre-
vent the anteroposterior wallowing tongue base due to nerve paralysis. In an 
emergency, tracheal intubation should be established in advance, and after tra-
cheal intubation, we should pay attention to the prevention of ventila-
tor-associated pneumonia (VAP) via rational nursing care. In this study, 4 pa-
tients with dyspnea recovered well after the above special care. 3) Patients with 
LCNs injury show anxiety and depression due to the pressure of tumors, brain 
operations, and complicated LCNs injury, so giving positive psychological nurs-
ing to those after the operation is conducive to helping patients recover. 

5. Conclusion 

Above all, lower cranial nerves injury is one of the serious complications after 
resection of cerebellopontine angle tumors, which affects prognosis and the life 
and health of patients. Caregivers should clearly understand the characteristics 
of the tumors’ location, and accurately analyze the postoperative complications. 
Implementation of quantitative nursing interventions is able to minimize the 
adverse outcomes secondary to postoperative lower cranial nerves injury, and 
will allow patients to recover as soon as possible. 
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