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Abstract

The paper presents a description of the experience of the nursing for the
Pseudomonas aeruginosa pneumonia patient with partial laryngectomy. The
nursing of Pseudomonas aeruginosa pneumonia, conscious disturbance, elec-
trolyte disorder, affection supports and mental nursing was provided in the
process of the postoperative treatment. Our experience may provide useful
insight for the nursing of laryngectomy patients secondary to pneumonia
with conscious disturbance. A deeper knowledge about improving the quality
of clinic special nursing for the partial or total laryngectomy patient is neces-
sary, with the development of modern medical technologies and medicine.
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1. Introduction

Laryngeal cancer (LC) is one of the most frequently diagnosed head and neck
malignancies, causing 83 thousand deaths worldwide each year. In 2012, the
highest age-standardized incidence rate of LC in Asia area was 6.3 per 100 thou-
sand persons, respectively [1]. Currently, surgical operation is the most effective
treatment. One tenth of perilaryngeal patients undergo partial or total laryn-
gectomy [2]. A high incidence of postoperative complications occurred after
partial or total laryngectomy [3]. Tracheostomal after laryngectomy causes the
respiratory changing: respiratory mucosal warming, humidifying, filtering loss.
And the risk of post-operative infection is usually related to the peri-operative
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exposure of the wound to commensal bacteria colonizing mucous membranes
and skin [4]. Above all increase the rate of pulmonary infection [5]. It was re-
ported that the incidence of pulmonary infection after laryngectomy was 1.4%,
Pseudomonas aeruginosa, Escherichia coli, Streptococcus pneumonia are the
frequent pathogenic bacteria of pneumonia, of which Pseudomonas aeruginosa
is the major pathogens [6] [7]. Therefore, all LC patients with postoperative tra-
cheostomy would receive antibiotic prophylaxis with cephalosporin, aminogly-
coside and metronidazole [8]. With the clinical abuse of the broad-spectrum an-
tibiotics, the drug resistances are increased in Pseudomonas aeruginosa, and the
incidence of Pseudomonas aeruginosa pneumonia is increasing these years. El-
derly patients with pneumonia in early stage lack typical respiratory symptoms,
30% of who only have the symptom of acute disturbance of consciousness,
shortness of breath and accelerated heart rate [9]. Above all, it will lead to the
delay of treatment and care. Nurses play a critical role in patients’ care through-
out the pre- and postoperative period with special nursing for their safe transi-
tion back to society [10]. In this study, our purpose was to present our special
nursing care of the laryngectomy patient secondary to Pseudomonas aeruginosa

pneumonia with conscious disturbance for ENT nurses as a reference.

2. Clinical Data

A 71-year-old man had presented hoarseness during the past 1 year, visiting
hospital in August, 2017. Pathological diagnosis was glottic cancer (TINOMO).
Cricohyoidoepiglottopexy (CHEP) was performed under generalanesthesia with
perfect preoperative preparation. Fervescence occurred at the third day post-
operatively, the oral temperature increasing from 38°C to 39.5°C. Then con-
scious disturbance occurred at the 5th day; the Glasgow Coma Scale (GCS)
scores were 12; be a purulent yellow-green expectoration; the skull CT scanning
had no abnormality, but thorax CT diagnosed pulmonary inflammation and lit-
tle pleural effusion; blood pictures were abnormal (blood calcium 1.6 mmol/L,
blood kalium 3.0 mmol/L, blood sodium 122 mmol/L). Phlegm cultivation be-
fore use medicine was chosen firstly, then adjust antibiotic based on phlegm cul-
tivation results (Pseudomonas aeruginosa and klebsiella species infection) and drug
sensitivity test results (Amikacin). Therapeutic Methods were anti-inflammatory,
temperature decreasing, eliminating phlegm, rehydration, monitoring of blood
routine examination, hepatic and renal functions, electrolytes, blood glucose and
others. The recovery of consciousness was at the 9th day postoperatively, with
the GCS score 15. The patient tried to take food, oral temperature recovery to
normal, but occurred irritating cough at the 10th day. Classifications of levels
of bedside water-swallowing test (WST) are level 1 - 5. The result of 30 ml
bedside water-swallowing test was level 4. Then, the swallow function returned
to level 3 in 17th days, the vital signs were all stable, thorax CT and phlegm
cultivation results returned normal. The patient discharged hospital with metal
tracheal cannula. Postoperative special nursing care of the patient is in Table
1.
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Table 1. Postoperative special nursing care of the patient.

Postoperative Abnormal symptom .
Nursing measures

days nursing observation
5 Fervescence Oral temperature (38°C - 39.5°C)
Conscious disturbance Blood sample was taken; GCS score 12

Purulent yellow-green Sputum Aspiration; Turning over and Patting the Body;

expectoration Phlegm cultivation; drug sensitivity test results
9 Choking cough The 30 ml bedside water-swallowing test (level 4);
when taking food GCS score 15
D f h
17 ecrease ot coug The 30 ml bedside water-swallowing test (level 3)

during food taking

3. Nursing Focus

3.1. The Nursing of Pseudomonas aeruginosa Pneumonia

The symptom of mucous membrane dryness, weakness of cough occurred in the
early postoperative period. Pseudomonas aeruginosa pneumonia caused fever,
delirium, purulent yellow-green expectoration, oxygen saturation down. Besides
humid sputum suction, the pertinence measure to the symptom existed is: 1)
Monitoring of vital signs was immediately carried out, blood pressure (108/55
mmHg), heart rate (>128 beats/min), the blood oxygen saturation (93%). Mask
oxygen-inspiration (6 - 8 L/min) with tracheotomy tubes and intravenous fluids
supplement had kept vital signs normal. 2) In early postoperative stage, the great
dose of cefuroxime antibiotics was used to prevent the infection of Haemophilus
influenzae and Meningococcus, invalid therapy for Pseudomonas aeruginosa
and Staphylococcus aureus infection. Basis for phlegm cultivation results (Pseu-
domonas aeruginosa and klebsiella species infection) and drug sensitivity test
results, the optimal dose of Amikacin and Imipenem-Cilastain was used. Mean-
while, the adverse drug reaction (ADR) was being monitored for 6 days conti-
nuously, like hepatic and renal function, hematuria and proteinuria, auditory
function. 3) The color, characteristics, quantity of phlegm were closely observed
and recorded every day. Once the infection of cervical incision, oral and nasal
mucosa occurred, the specimens were taken to test pathogenic bacteria. 4) Moist
skin were easy to be damaged with heavy perspiration caused by the fever (38°C
- 39.5°C), especially the cervical pressure bandaging skin, the nasal entrance skin
of nasogastric tube, electrode slices paste skin. Observation of skin humidity and
skin temperature per hour can avoid complications. According to the grade of
sputum density (level-1 mucoid, level-2 mucopurulent, level-3 purulent), the
characteristics of sputum were changed from purulent (level 3) to mucoid (level

1) and no other complications occurred.

3.2. The Nursing of Conscious Disturbance

Hypoimmunity after surgical injury may be a main cause of bacterial infection in

the elderly patients. And the bacterial toxins and imbalance of water-electrolyte
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were the main factors of conscious disturbance. The change tendency of post-
operative GCS scores was as follows (Figure 1). Sudden confusion (GCS score
12) appeared in the postoperative 5th day. GCS assessed 3 parts: best eye open-
ing response (To speech-call the patient’s name); best verbal response (Confused
about time and place orientation); motor response (Localise to pain). Pupil sizes
were normal, but the pupillary light reflex delayed. The skull CT scanning had
no abnormality. Considering that conscious disturbance might be caused by
Pseudomonas aeruginosa pneumonia. The level of consciousness could reflect
the severity of pneumonia in some degree [11]. Therefore, the assessment of
consciousness level played an important role for mastering the progress of dis-
ease. Communication with the family members was helpful for disease evalua-
tion. During continued treatment, GCS was 13 scores, with best eye opening re-
sponse (Spontaneous-observed before approaching the patient); best verbal re-
sponse (confused about time and place orientation); motor response (Localise to
pain) in the 7th day. Spontaneous motor activity like hand gestures increased
and sleep time reduced. The pupillary light reflex recovered in the normal sub-
ject, GCS score 14 appearing to be confused about place orientation in the 8th
day, encouraging the patient to communicate with written forms. The time of
consciousness recovery was in the 9th day and GCS score 15 was assessed to be

normal.

3.3. The Nursing of Electrolyte Disorder

The common cause of delirium is electrolyte disturbance, like hyponatremia,
hypokalemia, hypeochloremia in the elderly patients [12]. The level of blood cal-
cium (1.6 mmol/L), blood kalium (3.0 mmol/L) and blood sodium (122
mmol/L) was lower than normal value, and the possible causes were the body
electrolytes loss from hyperthermia and the severity of energy expenditure. The
close observation of patients was kept as charge nurses. The main symptoms of
hyponatremia are hypodynamia, poor appetite, sleepiness; the main symptoms
of hypokalemia are myasthenia, cardiac arrhythmia; the main symptoms of hy-

pocalcemia are muscular spasm and clonus. Dynamical electrocardiographic
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Figure 1. The variation curve of postoperative GSC scores.
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monitoring was carried out, cardiac function including the heart rate, cardiac
rhythm, waves cycles followed. Meanwhile, the patient’s chief complaints can re-
flect the disease change, muscular tension was evaluated with modified Ash-
worth scale, muscle strength assessed with Lovett grading method. The patient
complained occasional peripheral numbness of mouth, considered of hypocal-
cemia. Electrolyte in blood was measured immediately. With the correction of

electrolyte disturbance, consciousness recovery occurred.

3.4. Affection Supports and Mental Nursing

Cheryl Bressler suggested that patients’ active participant in the pre-operative
period was important for the successful recovery [10]. Thus, the patient was ar-
ranged to have a pre-operative visit by a return-visit patient who has achieved
a successful means of communication after the CHEP. They discussed their
concerns and also identified post-operative communication methods. One
study [3] indicated that psychological intervention is beneficial in improving life
quality in patients with laryngeal cancer after surgery. Pre-operative psychologi-
cal nursing measures included encouraging patients, and family support. It is
difficult to accept the fact of losing the ability to speak after operation. There-
fore, it is important for nurses to provide delicate care and encourage the patient
to express himself. Instructing the patient to express himself with magic slates,
writing materials, pictorial guides or hand signals had resulted in less anxiety
and depression. Expressing the feeling, thoughts and aspiration with languages
would last a long term in the period of pronunciation practice. The patient had
been taught how to clean and sterilize the inner cannula, which would help to
increase self-care capability before discharge. To develop the active states of
mind to face the disease, building up self-confidence for high-quality life. Si-
multaneously, the patient’s families provided much participation and support in
the performance of comfort care mentally, like more concerns, medical expend-
iture support, Unhealthy Emotion Self-control. The final purpose of the nurse

and family was to make the patient feel more psychological comfort.

4. Conclusions

The laryngectomy patients are faced with tremendous physical and emotional
injuries. Especially, the complication with Pseudomonas aeruginosa pneumonia
occurred delays the recovery in the post-operative period. Nurses play a vital
role in providing the patients with education, and special nursing care, so they

will have a safe transition back into society.

4.1. Intensive Nursing Care

It is suggested that head and neck surgery patients are admitted to Critical Care
Unit (CCU) for 24-hour intensive nursing care in order to allow for airway oe-
dema to stabilize and facilitate safe extubation [13]. The elderly patients’ pul-

monary ventilation function was damaged caused by pneumonia, then it would
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result in hypoxemia. And in acute infection period, toxic encephalopathy and
electrolyte disturbance will lead to delirium. Even as Marcantonio found [12]
that postoperative delirium occurred in 117 (9%) of the 1341 patients studied;
age 70 years or older, poor cognitive status and poor functional status were in-
dependent correlates. Therefore, once the symptoms of fever (above 38.5°C),
mucus hypersecretion, the sputum nature changing and delirium occur for the
early postoperative period, the nurses communicate with doctors immediately
for the treatment. The characteristic symptoms of delirium are conscious dis-
turbance, emotional disturbance, dysarthria and disorientation [14]. Close ob-
servation of patient’s consciousness state with the Glasgow score scale is espe-
cially important every day. It is closely related to the accuracy of clinical nurses’
subjective assessment. Above all, the safety of nursing head and neck cancer pa-
tients on a specialized ward with adequately trained nursing staff has already

been evidenced [15].

4.2. To Prevent the Occurrence of Complications

Now the emergence of resistance is a major public health problem, and the ex-
cessive antibiotics use must be eliminated [4]. The possibility of Pseudomonas
aeruginosa being the causative agent should be considered in patients presenting
with lung empyema, especially in immunocompromised patients [16]. Noso-
comial infections caused by Pseudomonas aeruginosa are difficult to treat be-
cause of the low permeability of its outer membrane and its remarkable ability to
acquire further resistance to antibiotics [17]. Fever (above 38.5°C) and energy
intake deficiency caused water-electrolyte imbalance of varied degrees which in-
creased the risk of infection, and poor functional status were independent corre-
lates of postoperative delirium [12]. Nurses should give priority to prevention of
accompanies and emphasize on basic nursing measures, like early out of bed ac-
tivity, turning over, patting the back, sputum aspiration timely, ample gastric
feeding, consciousness state assessment. Due to language function loss, the ob-
servation of disease condition is even more important for the therapy. Postoper-
ative laryngeal cancer patients secondary to Pseudomonas aeruginosa pneumo-
nia with conscious disturbance occur in a relatively small amount. We collected
the clinical data and nursing measures in the report, hoping to provide reference

for nursing colleagues.

Limitation

The case nursing of laryngectomy Patient Secondary to Pseudomonas aerugino-
sa pneumonia with Conscious Disturbance is rare in clinic but severe complica-
tion, being increasingly recognized recently. Thus, our study just discusses the
experiences and measures of special nursing care that others could learn from it.
Unfortunately, limitation is that the information offered in this document does
not offer any additional information, any medically trained person looking at

Lab values would do.
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