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Abstract

:

Cervical disc herniation (CDH) is a prevalent disease because of the poor living habits of and great pressure in modern society. Patients experience hand numbness, neck stiffness, soreness, and weakness due to neck nerve root compression, which leads to a gradual increase of neurosurgery outpatients. Although poor posture by the overuse of computers is possibly the origin of CDH, analysis of related factors causing the rehospitalization for CDH patients after surgery in Taiwan is not commonly reported. Thus, the present study focused on the demographics and surgery-related treatment on the relevance of rehospitalization for CDH patients after surgery. The design of the study was retrospective, and we collected data by medical record review, which was derived from the inpatient surgery data of patients at a medical center in southern Taiwan. The study lasted two years from 1 January 2017 to 31 December 2018, and a total of 248 patients underwent surgery for intervertebral disc protrusion in the neck. The retrospective study adopted narrative statistics, the chi-squared test, and binary logistic regression analysis to identify factors affecting postoperative rehospitalization. Among 248 postoperative patients with intervertebral disc protrusion, 178 underwent cervical fusion surgery, and 32 were rehospitalized after surgery for one-year follow up, accounting for an overall prevalence rate of 12.9%. There were no significant differences in sex, age, occupation, hypertension, anterior cervical discectomy and fusion, artificial disc replacement, hybrid surgery, and postoperative cervical coil use (p > 0.05). The results of binary logistic regression analysis showed statistically significant differences in abnormal body mass index (p = 0.0187, 95% CI = 1.238–10.499), diabetes (p = 0.0137, 95% CI = 1.288–9.224) and cervical vertebral surgery hospital days (p = 0.0004, 95% CI = 1.028–1.102), predicting the outcome of rehospitalization for CDH patients after surgery. The above results showed that abnormal body mass index, diabetes, and cervical vertebral surgery hospitalization days impacted rehospitalization in CDH patients after surgery. Thus, to prevent diabetes, weight control must be monitored, and maintaining correct posture can reduce CDH and decrease the rate of rehospitalization after surgery, which provides a critical reference for hospital managers and clinical staff.
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1. Introduction


Many people experience neck pain, stiff shoulders and neck movements, extended shoulder and neck pain or pain in the arm, and even paresthesia and numbness in the arm, which is a disease of modern civilization. The number of patients in neurosurgery clinics is gradually increasing because cervical disc herniation (CDH) has become a more prominent neurological problem in the modern world. According to survey statistics in the United States, CDH is a common clinical spine disease and chronic degenerative disease [1]. In Europe, the number of patients with CDH in men and women increases with age, and the 51- to 60-year-old age group is the most commonly diagnosed patient group [2]. In Taiwan, analysis of the related factors causing rehospitalization for CDH patients after surgery in Taiwan is not commonly reported. There is no significant difference in the prevalence between male and female patients with CDH [3]. The Japanese literature indicated that CDH most often occurs between the fifth, sixth, and seventh cervical vertebrae [4]. In Taiwan, overweight or obesity (BMI ≥ 24 kg/m2) [5] is the main risk factor for diabetes, cardiovascular diseases, degenerative spine diseases and postoperative complications [6], and the maintenance of normal weight could reduce the incidence of CDH [7]. CDH patients undergoing surgery are usually diagnosed by neck X-rays and magnetic resonance images (MRI) to assess the compression degree of the spinal cord and nerve roots by the herniated cervical intervertebral disc.



Clinical dynamic cervical radiographs are well-known for predicting the severity of disc herniation in patients with cervical disc herniation after surgery, but further evaluation is needed, although the use of dynamic cervical radiographs to predict disc degeneration and the severity of disc herniation is warranted [8]. Anterior cervical discectomy and fusion (ACDF) remains the standard of surgical treatment to help physicians interpret the diagnosis and avoid rehospitalization [9]. Multiple cervical spondylosis and disc herniation can be detected on MRI, and cervical compression can be detected in 59% of patients on MRI [10]. ACDF surgery can eliminate symptoms and prevent recurrent nerve compression through fusion, reducing readmission rates [11]. In terms of treatment for CDH patients, the commonly used surgical method in neurosurgery is to remove the intervertebral disc and bone spurs through the anterior neck with a precise microscope. To ensure that the nerve is not damaged to achieve nerve root decompression [12], the most important considerations for the height of the intervertebral disc are to maintain the movement of the intervertebral joints and to protect the intervertebral discs in the adjacent segments from premature degeneration [13]. There are two options for rebuilding the space after discectomy; namely, ACDF and artificial disc replacement (ADR), which fills up the space left after the discectomy [14]. Because ACDF may limit cervical spine movement, and joints may lose their original mobility for a lifetime, adjacent segment disease may develop after a long time, causing the recurrence of symptoms and requiring reoperation [15]. Compared with cervical fusion surgery, ADR is a suitable choice for CDH patients. Moreover, artificial cervical discs have similar functions to normal cervical discs, and they are reconstructed at the same time. Additionally, hybrid surgery (ACDF combined with ADR) is an intervertebral disc stent implantation, which can treat multilevel cervical disc degeneration and prevent the degeneration of adjacent segments. Studies found that the fusion rate after hybrid surgery is higher, and the incidence of complications is lower [16]. Postoperative collar usage mainly restricts neck activities to increase the probability of bone healing, and also provides patients with an enhanced sense of security [17]. Moreover, the use of collar support after surgery in the United States can reduce the risk of adjacent segment disease [18]. For ACDF in Taiwan, a fixed intervertebral cage must be worn with a collar for more than 12 weeks, but a movable artificial disc does not require wearing a collar and does not impact normal work and rest. Hospital stay after cervical spine surgery is shortened, and recovery is fast. Most CDH patients in Taiwan are hospitalized for about 1–6 days after surgery, which is similar to the average stay of about 1–6 days from other studies [19].



The present study statistically analyzed the database from a southern Taiwan medical center to compare different related treatments for patients with CDH such as ACDF, ADR, and hybrid surgery. In order to provide medical staff with better practical reference for the postoperative care of CDH patients, the specific purposes of this study are to investigate the postoperative demographic and surgical-treatment-related variables of patients with CDH, and to find factors possibly affecting the rehospitalization of postoperative patients through retrospective statistical analysis.




2. Materials and Methods


2.1. Data Sources and Research Objects


A retrospective research design was adopted for this study. The research case was based on patients who had been diagnosed with cervical disc herniation in a southern Taiwan medical center from 1 January 2017 to 31 December 2018. In total, 248 patients were included in the study, and their medical records were reviewed. On the basis of the data collection method, this study excluded the following conditions: (1) incomplete medical records; (2) diagnosed as sepsis, tumor spinal lesions, tumors, spinal infections, congenital malformations, and chronic systemic diseases; and (3) herniated cervical intervertebral discs due to trauma. This study was approved by the institutional review board of the Kaoshiung Chang Gung Memorial Hospital on 20 November 2019 (approval no. 201901633B0C601).




2.2. Research Variables and Statistical Analysis


This study mainly investigated factors related to the rehospitalization of CDH patients after surgery. The independent variables were (1) demographic variables such as gender, age, occupation, body mass index, diabetes, and hypertension, and (2) surgical-treatment-related variables such as surgical methods (ACDF, ADR, hybrid surgery), postoperative cervical collar usage, and hospital stay after cervical spine surgery. Relatively, the dependent variables contain rehospitalization-related factors. The present study also included patients as follows: the definition of diabetes in this study was that the patient had taken antidiabetic drugs more than half a year before the operation, glycated hemoglobin (HbA1c) ≥ 6.5%, fasting blood glucose ≥ 126 mg/dL, 2 h postmeal blood sugar ≥ 200 mg/dL; the definition of hypertension refers to cases where blood pressure exceeded 140/90 mmHg more than half a year before the operation, and the patient has taken antihypertension drugs; the length of hospital stay for cervical spine surgery was defined as the number of days during which the patient was actually hospitalized for cervical spine surgery (calculation method: (discharge date—operation date) + 1), and the dependent variable, rehospitalization, which was defined as whether the patient had requested unplanned reoperation and had been hospitalized within one year after surgery. The choice of surgical type was not limited and was determined according to the patient’s situation. On the basis of the operational definitions of the independent and dependent variables in the aforementioned research framework, we created a medical-record extraction sheet. Each patient used a separate sheet sorted by the date of surgery and used the medical-record number to retrieve the medical-record data for data extraction and review. Then, we recorded research-related variable information and filled the above results into the medical record extraction sheet. In order to ensure the consistency of the collected data, a review of the medical record data extraction was based on Worster and Haines [20]. Scholars recommended random sampling, taking 10% of the patient data (25 samples) and verifying the data with the same collection methods. After initial verification, there were 3 case data registration errors, and the data consistency rate was 88%. The researcher then immediately corrected the incorrect case data. In order to improve the accuracy of the data, a 10% sample was drawn in the same way, and a second verification was performed. After further verification, there were no case login errors, and the data consistency rate was 100%. According to the statistical analysis of the data from this study, narrative statistics were carried out by frequency and percentage, and independent variables such as demographic variables, ACDF, ADR, and hybrid surgery were discussed by chi-squared test. Correlation between independent variables and the dependent variable (rehospitalization) was analyzed with binary logistic regression to find the predictive factors that affected the quality of medical care after cervical disc herniation surgery. This study used IBM SPSS Statistics version 22 (IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. IBM Corp., Armonk, NY, USA) to process the data, and p < 0.05 was judged as a statistically significant difference.





3. Results


The results of the study showed that, among 248 postoperative cervical disc herniation patients, regarding the demographic variables, 129 (52%) patients were female; there were 143 (57.7%) people aged 51 to 70; in terms of occupation, 137 people (55.2%) were unemployed; in terms of body mass index: ≥18.5~<24 kg/m2, 98 people (39.5%); ≥27 kg/m2, 74 people (29.8%); 78 people (31.5%) had diabetes; 107 people (43.1%) had hypertension. In terms of surgery-related treatment changes, 178 people (71.8%) received ACDF during cervical spine surgery; 41 people (16.5%) underwent ADR; 29 people (11.7%) underwent hybrid surgery. Postoperative cervical collar usage: 243 people (98%); 5 people (2.0%) did not use cervical collar after surgery. In terms of length of hospital stay for cervical spine surgery, 143 patients (57.7%) were hospitalized from 1 to 6 days, and 105 patients (42.3%) were hospitalized for over 7 days. In Table 1, the chi-squared test showed that gender, BMI, diabetes, hypertension, and length of hospital stay for cervical spine surgery were statistically significantly associated with rehospitalization.



Among 248 postoperative patients with intervertebral disc protrusion, 32 were rehospitalized after surgery for one-year follow up. All the variables were subjected to binary logistic regression analysis, and the results showed that body mass index, diabetes, and hospitalization days for cervical spine surgery had statistically significant differences in the rehospitalization of patients with cervical disc herniation. Regarding predictors of the outcome of rehospitalization of patients with cervical disc herniation after surgery, in terms of the body mass index, when the patient’s BMI ≥ 24~< 27 kg/m2, there was a chance of rehospitalization, which was BMI ≥ 18.5~< 3.61 times of patients with 24 kg/m2 (p = 0.0187, 95% CI: 1.238–10.499); patients with diabetes had a chance of rehospitalization, which was 3.45 times that of patients without diabetes (p = 0.0137, 95% CI: 1.288–9.224); in terms of the number of hospitalization days for cervical spine surgery, the odds of rehospitalization with more than 7 days of hospitalization were 5.19 times the number of hospitalization days (1–6 days; p = 0.0004, 95% CI: 1.028–1.102). Table 2 shows research variables through the results of binary logistic regression analysis of the postoperative rehospitalization of patients with cervical disc herniation.




4. Discussion


The results of this study showed that the gender incidence of CDH was 52% (129 cases) in females and 48% (119 cases) in males, with similar proportions of different genders. However, the study by Kolenkiewicz et al. [2] found that female incidence was as high as 67%, which may have been caused by demographic characteristics, and that the number of women with CDH in Poland (67%) was higher than the number of men (33%). Kim et al. [7] found that the incidence of CDH in South Korea was higher in women than that in men. Wang et al. [21] also found that the incidence of CDH in women was higher than that of men, accounting for more than 60%. The results of foreign scholars are consistent with the results of this study.



The results of age statistics in this study showed that the age of patients with CDH was 56 (22.6%) 30–50 years old, 143 (57.7%) 51–70 years old, and 49 people ≥71 years old (19.8%) among patients with CDH during the entire study period. Scholars such as Kolenkiewicz et al. [2] showed that the most frequently diagnosed patients were in the 51–60 age group. Kim et al. [7] and the above-mentioned studies showed that the number of male and female CDH patients increases with age, which is consistent with the results of this study.



The body mass index (overweight ≥ 24~<27 kg/m2) was 3.61 times the normal body weight (p = 0.0187, 95% CI: 1.238~10.499) and research by Dario Muzević et al. [22], and other scholars showed that obesity and overweight are predictors of rehospitalization, which is consistent with the results of this study. In terms of diabetes, the rehospitalization of patients with diabetes was 3.45 times that of patients without diabetes (p = 0.0137, 95% CI: 1.288–9.224). Some scholars in the United States studied patients with cervical disc herniation who had undergone surgery, and the incidence of diabetes was higher (p < 0.001) as one of the influencing factors [23]. The statistical results of literature data are consistent. There was a statistically significant difference in the number of hospitalization days for cervical spine surgery (number of days during hospitalization is increasing) (p ≤ 0.05), which was presented as a predictive factor for rehospitalization of patients with intervertebral disc herniation. If the number of hospitalization days is more than 7 days, the chance of rehospitalization was 5.19 times for the chance of hospitalization stay for 1–6 days (p = 0.0004, 95% CI: 2.099–12.815). Compared with patients undergoing cervical spine surgery in the United States, there was a significant difference in the length of hospital stay (p < 0.001) [24]. ACDF is still the standard of surgical treatment [25]. Analysis of ACDF predicts the incidence of second surgery in adjacent segments. Patients who have undergone 3 or more segments of arthrodesis are more likely to develop adjacent level disease than patients who have received 1 or 2 segments of anterior cervical arthrodesis are [26]. Cervical fusion surgery uses fixed or artificial disc implantation, both of which have no effect on hospitalization.



This research has limitations. This study adopted the medical history review method. Some variables (such as occupation) are limited by the research data and may not show the true status of the patient. The sample of this study was limited to a southern medical center; the results cannot be extrapolated to patients with CDH in other regions, and rehospitalized patients may not return to the original hospital. This study used secondary data. The difference between the variables cannot explain the causal relationship between variables, and it is impossible to actually understand the true feelings of the patient. According to Wong et al. [27], the choice of fixed and artificial intervertebral discs for the second to seventh cervical spine in three-level hybrid surgery is still controversial and has not been fully studied; future studies could further explore it.




5. Conclusions


The distribution of gender and age in this research group, and the incidence of women were higher than those of men. The results of the study are that there are more female patients undergoing CDH surgery. This may be because men only seek medical treatment when their condition is more serious, which leads to delays in seeking medical treatment. The results of this study show that the patient’s body mass index, diabetes, and the length of hospital stay for cervical spine surgery impact the rehospitalization of patients with CDH. Therefore, the results of the study can be used for reference by hospital administrators and medical staff. To clinically strengthen health education for patients, it is necessary to cooperate with medical staff in postoperative health education. For example, guidance on weight control is needed to help prevent cervical disc herniation. In terms of the nursing care of patients, healthcare guidance for postoperative care and precautions for diabetic patients can be strengthened, and the importance of regular follow-up visits and inspections by the doctors can be emphasized. This can be extended to outpatient health education to prevent CDH and maintaining correct posture to avoid disc herniation in the hopes of reducing the rate of rehospitalization of patients after surgery and strengthening the importance of cervical spine healthcare for the general public.
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Table 1. Chi-squared test of demographic and surgical-treatment-related variables for rehospitalized postoperative cervical disc herniation patients (N = 248).






Table 1. Chi-squared test of demographic and surgical-treatment-related variables for rehospitalized postoperative cervical disc herniation patients (N = 248).





	
Variable

	

	
Number

	
Percentage

	
p Value






	
Gender

	
Male

	
119

	
(48%)

	
0.032 *




	

	
Female

	
129

	
(52%)

	




	
Age

	
30–50 years

	
56

	
(22.6%)

	
0.683




	

	
51–70 years

	
143

	
(57.7%)

	




	

	
71 years

	
49

	
(19.8%)

	




	
Profession

	
None

	
137

	
(55.2%)

	
0.485




	

	
Workers

	
32

	
(12.9%)

	




	

	
Freelance

	
29

	
(11.7%)

	




	

	
Services

	
50

	
(20.2%)

	




	
Body mass index

	
<18.5

	
8

	
(3.2%)

	
0.028 *




	

	
≧18.5~<24

	
98

	
(39.5%)

	




	

	
≧24~<27

	
68

	
(27.4%)

	




	

	
≧27

	
74

	
(29.8%)

	




	
Diabetes

	
None

	
170

	
(68.5%)

	
<0.001 ***




	

	
Yes

	
78

	
(31.5%)

	




	
Hypertension

	
None

	
141

	
(56.9%)

	
0.002 *




	

	
Yes

	
107

	
(43.1%)

	




	
ACDF

	

	
178

	
(71.8%)

	
0.090




	
ADR

	

	
41

	
(16.5%)

	
0.093




	
Hybrid surgery

	

	
29

	
(11.7%)

	
0.662




	
Use of neck collar after surgery

	
None

	
5

	
(2.0%)

	
0.385




	
Yes

	
243

	
(98.0%)

	




	
Length of hospital stay for cervical spine surgery

	
1–6 days

	
143

	
(57.7%)

	
<0.001 ***




	
Over 7 days

	
105

	
(42.3%)

	








Boldface indicates statistically significant values (p value * < 0.05, p value *** < 0.001.) Note: ACDF = anterior cervical discectomy and fusion. ADR = artificial disc replacement.
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Table 2. Logistic regression results of postoperative rehospitalization of patients with cervical disc herniation (N = 248).
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Variables

	
Odds Ratio

	
95% CI

	
p Value




	
Lower

	
Upper






	
Gender

	

	

	

	




	
Male

	
(reference)

	

	

	




	
Female

	
1.786

	
0.742

	
4.3

	
0.1959




	
Age

	

	

	

	




	
30–50

	
(reference)

	

	

	




	
51–70

	
0.682

	
0.216

	
2.155

	
0.514




	
>71

	
0.76

	
0.198

	
2.923

	
0.6901




	
Profession

	

	

	

	




	
None

	
(reference)

	

	

	




	
Workers

	
0.544

	
0.116

	
2.548

	
0.4395




	
Freelance

	
0.777

	
0.155

	
3.885

	
0.7584




	
Services

	
2.634

	
0.871

	
7.966

	
0.0864




	
BMI (kg/m2)

	

	

	

	




	
<18.5

	
(reference)

	

	

	




	
≧18.5~<24

	
5.407

	
0.535

	
54.608

	
0.1526




	
≧24~<27

	
3.605

	
1.238

	
10.499

	
0.0187 *




	
≧27

	
1.336

	
0.438

	
4.079

	
0.6107




	
Diabetes

	

	

	

	




	
None

	
(reference)

	

	

	




	
Yes

	
3.447

	
1.288

	
9.224

	
0.0137 *




	
Hypertension

	

	

	

	




	
None

	
(reference)

	

	

	




	
Yes

	
1.666

	
0.635

	
4.368

	
0.2994




	
Surgery-related treatment variables

	

	

	

	




	
ACDF

	
(reference)

	

	

	




	
ADR

	
0.514

	
0.106

	
2.5

	
0.4096




	
Hybrid surgery

	
1.315

	
0.357

	
4.846

	
0.6803




	
Use of neck collar after surgery

	

	

	

	




	
None

	
(reference)

	

	

	




	
Yes

	
2.723

	
0.034

	
220.361

	
0.655




	
Length of hospital stay for cervical spine surgery

	

	

	

	




	
1–6 days

	
(reference)

	

	

	




	
Over 7 days

	
5.186

	
2.099

	
12.815

	
0.0004 ***








Note: BMI = body mass index. Boldface indicates statistically significant values (p value * < 0.05, p value *** < 0.001.). p value calculated using logistic regression to determine odds ratio and 95% confidence intervals.
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