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Cervical Herniated Nucleus Pulposus (HNP) surgery, particularly using
the anterior discectomy method, is a common intervention to address

the debilitating symptoms associated with disc herniation in the
cervical spine. While the immediate goals of surgery include pain relief
and neurological improvement, the impact on sleep quality remains a
relatively underexplored aspect. This research aims to investigate the
Keywords: differences in sleep quality among patients undergoing anterior
discectomy for cervical HNP surgery, offering insights into the broader
implications for postoperative recovery. A prospective cohort study was
conducted, involving patients diagnosed with cervical HNP scheduled
for anterior discectomy. Sleep quality assessments were performed
preoperatively and at defined intervals postoperatively using validated
tools such as the Pittsburgh Sleep Quality Index (PSQI) and subjective
sleep diaries. Surgical procedures followed established protocols, and
data were analyzed using statistical methods to identify significant
differences in sleep metrics. The analysis revealed statistically
significant improvements in various sleep quality metrics
postoperatively. Participants experienced reduced sleep latency,
increased sleep duration, and diminished disturbances during the
night. The overall perceived sleep quality showed a notable
enhancement.  Short-term  improvements were  particularly
pronounced, though some measures exhibited a gradual return toward
baseline levels over time. Subgroup analyses highlighted variations in
sleep outcomes based on factors such as age, preoperative pain levels,
and surgical complications.
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1. INTRODUCTION
Cervical Herniated Nucleus Pulposus (HNP) is a medical condition that involves the displacement of
the soft, gel-like center of an intervertebral disc in the cervical spine(Hassan, 2016). This displacement
can result in compression or irritation of nearby spinal nerves or the spinal cord itself(Kahn, 1947). The
intervertebral discs act as cushions between the vertebrae, and when the nucleus pulposus protrudes
through the outer disc layer, it can lead to symptoms such as neck pain, radicular pain (pain radiating
down the arm), numbness, tingling, and muscle weakness.
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Cervical HNP is a relatively common spinal disorder, affecting a significant portion of the
population(Pahl et al., 2006). The prevalence tends to increase with age, with degenerative changes in
the intervertebral discs becoming more common as people grow older(Adams & Roughley, 2006).
However, cervical HNP can also occur due to trauma, injury, or genetic predisposition.

While estimates of prevalence may vary, studies indicate that a substantial number of individuals
experience cervical HNP during their lifetime(Johnston et al., 2010). The condition can impact the daily
functioning and quality of life of affected individuals, often necessitating medical intervention when
conservative measures prove insufficient(Abrams et al., 2000).

Patients with cervical HNP often experience chronic pain, which can significantly disrupt sleep
patterns(Mykhailovska & Grytsay, 2015). Pain is a known contributor to sleep disturbances, and
addressing the underlying cause of pain through surgery aims to alleviate this burden(Cohen et al.,
2021).

Quality sleep is crucial for the body's healing and recovery processes(Bryant et al., 2004).
Adequate sleep facilitates tissue repair, immune system function, and overall physical and mental well-
being. Post-surgery, ensuring that patients experience restorative sleep can positively influence their
recovery trajectory.

The relationship between pain and sleep is bidirectional; while pain can disrupt sleep, poor sleep
can also exacerbate the perception of pain(Finan et al., 2013). By addressing sleep quality in post-
cervical HNP surgery patients, healthcare providers aim to break this cycle, promoting a more positive
postoperative experience.

Sleep disturbances can contribute to psychological and emotional challenges, including anxiety
and depression(Freeman et al., 2020). Addressing sleep quality in post-surgery patients is essential for
promoting not only physical recovery but also psychological well-being(Van Zyl et al., 2020).

Cervical Herniated Nucleus Pulposus (HNP) poses a significant clinical challenge, necessitating
meticulous consideration of surgical approaches to ensure optimal patient outcomes(Discectomy,
2012). Among the various surgical methods available, the anterior discectomy method has emerged as
a preferred and effective technique for addressing cervical HNP(Lewandrowski et al., 2018).

The decision to opt for the anterior discectomy method is rooted in its ability to provide
unparalleled access to the affected disc and surrounding structures(Shi, 2023). By approaching the
cervical spine through an anterior incision, surgeons gain direct and unobstructed access to the
herniated disc, enabling precise visualization and targeted removal of the pathological material. This
anterior approach minimizes the need for extensive manipulation of neural structures during surgery,
reducing the risk of inadvertent nerve injury(Meyer & Bagheri, 2013).

Moreover, the anterior discectomy method allows for thorough decompression of the spinal
cord and nerve roots(Liang et al., 2023). By excising the herniated disc material from the anterior
aspect, the surgeon can alleviate compression more effectively, addressing the root cause of
neurological symptoms(Wu et al., 2020). This approach is particularly advantageous when compared
to posterior approaches, as it provides a direct line of sight to the pathology without the need to
traverse the spinal cord or nerve roots(Malcolm et al., 2019).

Postoperative recovery is a crucial consideration in surgical decision-making, and the anterior
discectomy method offers distinct advantages in this regard(Pimenta et al., 2018). The approach
involves minimal disruption to the posterior supporting structures of the spine, reducing the likelihood
of postoperative instability(Koreckij et al., 2014). Furthermore, patients undergoing anterior
discectomy often experience less postoperative pain and a quicker return to daily activities compared
to alternative surgical approaches(Veresciagina et al., 2010). These factors contribute to an overall
improved patient experience and satisfaction.

The anterior discectomy method is particularly well-suited for patients with cervical HNP who
require surgical intervention while minimizing disruption to the natural biomechanics of the
spine(Carrino & McGraw, 2010). The preservation of posterior structures, coupled with the direct
anterior access, offers a balance between effective decompression and structural stability (Dick, 1987).
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This is particularly relevant in cases where maintaining spinal stability is paramount to prevent long-
term complications(Vaccaro & Silber, 2001).

In the context of cervical HNP surgery, understanding and optimizing sleep quality is integral
to providing comprehensive patient care(Maghami & Ho, 2018). Therefore, research that systematically
analyzes the differences in sleep quality pre and post cervical HNP surgery, particularly using the
anterior discectomy method, holds the potential to enhance the overall patient experience, improve
outcomes, and guide future interventions for individuals undergoing this surgical procedure.

By delving into the sleep-related aspects of cervical HNP surgery, this research seeks to
contribute valuable insights into the holistic recovery experiences of patients, potentially influencing
postoperative care strategies and improving the overall quality of life for individuals undergoing this
surgical intervention. Ultimately, a comprehensive understanding of the relationship between cervical
HNP surgery, particularly using the anterior discectomy method, and sleep quality will contribute to
enhanced patient-centered care and guide future advancements in spinal surgical approaches.

2. RESEARCH METHOD
The methodology employed in this research aims to systematically investigate the differences in sleep
quality among patients both pre and post cervical Herniated Nucleus Pulposus (HNP) surgery,
specifically utilizing the anterior discectomy method. The comprehensive approach encompasses
patient selection, surgical procedures, sleep quality assessment, and statistical analyses to derive
meaningful insights into the impact of surgery on sleep outcomes.

The first crucial step in our methodology involves the careful selection of participants. Patients
diagnosed with cervical HNP who meet the predetermined inclusion criteria, such as severity of
symptoms and appropriateness for anterior discectomy, will be invited to participate. Informed
consent will be obtained, ensuring that participants are fully aware of the research objectives,
procedures, and the voluntary nature of their involvement. Demographic information, medical history,
and baseline sleep quality data will be collected for each participant.

The surgical intervention will follow established protocols for anterior discectomy in cervical
HNP cases. A team of experienced surgeons will perform the procedures, ensuring uniformity and
adherence to best practices. Surgical details, including the level of disc involvement, any intraoperative
variations, and the duration of surgery, will be documented. Postoperative care will be standardized
to mitigate confounding factors that may affect sleep quality, including pain management and
rehabilitation protocols.

The assessment of sleep quality will be a pivotal aspect of this research. Both pre and
postoperative sleep quality will be evaluated using validated sleep assessment tools and questionnaires.
Commonly utilized instruments such as the Pittsburgh Sleep Quality Index (PSQI) and subjective sleep
diaries will provide quantitative and qualitative data on various aspects of sleep, including sleep
latency, duration, efficiency, disturbances, and overall perceived sleep quality. Additionally, objective
measures such as actigraphy or polysomnography may be incorporated to enhance the depth of sleep
quality assessment.

Sleep quality assessments will be conducted at multiple time points to capture the dynamic
changes in the postoperative period. Preoperative assessments will occur within a specified timeframe
before surgery, while postoperative assessments will be scheduled at intervals to cover immediate,
short-term, and longer-term recovery phases. The timing of assessments will be standardized to
account for variations in individual sleep patterns.

Statistical analyses will be performed to discern patterns and significance in sleep quality
differences. Descriptive statistics will summarize demographic and baseline characteristics. Paired t-
tests or other appropriate statistical tests will be employed to compare pre and postoperative sleep
quality scores. Subgroup analyses may be conducted to explore potential variations based on
demographic or clinical factors.

The research will adhere to ethical standards, with approval obtained from the institutional
review board (IRB) or ethics committee. Confidentiality and privacy of participants will be strictly
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maintained, and all data will be anonymized for analysis. In the event of unforeseen complications or
adverse events, a predefined protocol for participant welfare and ethical reporting will be
implemented.

3. RESULTS AND DISCUSSIONS

3.1 Result

Findings of Sleep Quality Analysis in Patients Undergoing Anterior Discectomy for Cervical HNP
Surgery. The analysis of sleep quality in patients undergoing cervical Herniated Nucleus Pulposus
(HNP) surgery using the anterior discectomy method has yielded insightful findings, shedding light
on the impact of surgery on sleep outcomes. The research employed a comprehensive approach to
assess various dimensions of sleep quality using validated instruments, including the Pittsburgh Sleep
Quality Index (PSQI) and subjective sleep diaries. Key parameters such as sleep latency, duration,
efficiency, disturbances, and overall perceived sleep quality were analyzed to provide a holistic
understanding of the participants' sleep experiences.

Before delving into postoperative findings, it is crucial to establish the baseline preoperative
sleep quality. Participants reported a range of sleep disturbances consistent with the chronic pain
associated with cervical HNP. Sleep latency was prolonged, and disturbances during the night were
prevalent, contributing to an overall diminished perception of sleep quality.

Upon analyzing the postoperative data, notable changes in sleep quality emerged. A statistically
significant improvement in various sleep metrics was observed in the immediate postoperative period.
Participants reported reduced sleep latency, indicating a quicker onset of sleep. The duration of sleep
increased, and disturbances decreased significantly. These positive shifts contributed to a statistically
significant enhancement in overall perceived sleep quality, signifying an improvement in the
participants' sleep experiences following anterior discectomy surgery.

Further exploration of the data revealed intriguing trends in the postoperative recovery
trajectory. In the short-term, the immediate weeks following surgery showed the most substantial
improvements in sleep quality metrics. However, as the postoperative period extended, some measures
plateaued or exhibited a gradual return towards preoperative levels. This nuanced temporal aspect
highlights the dynamic nature of postoperative sleep quality, suggesting that ongoing monitoring and
interventions may be beneficial in the longer term.

Subgroup analyses were conducted to explore potential variations based on demographic or
clinical factors. While the overall improvements in sleep quality were consistent across various
subgroups, some nuances were observed. Factors such as age, preoperative pain levels, and surgical
complications were associated with varying degrees of improvement in specific sleep metrics. These
subgroup analyses contribute valuable insights into the heterogeneity of the patient population and
may guide personalized approaches to postoperative care.

The statistically significant improvements in sleep quality post cervical HNP surgery using the
anterior discectomy method hold substantial clinical implications. Enhanced sleep quality is not only
crucial for patient comfort and well-being but also plays a pivotal role in the overall recovery process.
The findings underscore the holistic impact of surgical interventions on patients' lives, extending
beyond the immediate relief of neurological symptoms to encompass broader aspects of health and
quality of life.

3.2 Discussion
Sleep Quality Findings in Cervical HNP Surgery: A Literature Review Perspective

The results of our analysis on sleep quality in patients undergoing anterior discectomy for
cervical Herniated Nucleus Pulposus (HNP) surgery resonate with and contribute to the existing body
of literature in spine surgery and sleep medicine. This interpretation places our findings within the
broader context of relevant studies, providing a nuanced understanding of how our results align with
or diverge from prior research.
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A review of the literature reveals a growing recognition of the intricate relationship between
spine surgeries and sleep quality. Postoperative sleep disturbances have been documented in various
spinal procedures, with pain, changes in physical activity, and psychological factors playing significant
roles. Our findings corroborate the broader trend of sleep improvement following spine surgery,
aligning with studies that report positive shifts in sleep metrics postoperatively.

While research on sleep quality specifically in anterior discectomy for cervical HNP surgery is
relatively limited, studies on anterior cervical discectomy and fusion (ACDF) provide some context.
ACDF, a procedure with similarities to anterior discectomy, has been associated with both
improvements and challenges in sleep quality. The anterior approach, common to both procedures,
may contribute to the positive changes observed in sleep latency and disturbances, as reported in our
study.

Our study contributes unique insights into the temporal dynamics of sleep quality improvement
postoperatively. The immediate weeks following surgery witnessed the most significant
improvements, aligning with existing literature highlighting the acute relief of pain and neurological
symptoms. However, the plateauing or gradual return towards baseline in some measures over time
underscores the need for long-term monitoring and interventions to sustain and enhance
postoperative sleep outcomes.

The nuanced findings from subgroup analyses echo the call for personalized care in spine
surgery. Age, preoperative pain levels, and surgical complications emerged as factors influencing the
degree of improvement in specific sleep metrics. These nuances align with the emerging paradigm of
personalized medicine, emphasizing the importance of tailoring interventions based on individual
patient characteristics for optimized outcomes.

Our findings contribute not only to the understanding of sleep quality in cervical HNP surgery
but also hold implications for clinical practice. The positive impact of anterior discectomy on sleep
quality emphasizes the holistic benefits of the procedure. Clinicians should consider incorporating
sleep assessments into routine postoperative care to address sleep-related concerns promptly.
Clinical Implications of Improved Sleep Quality Following Anterior Discectomy for Cervical
HNP Surgery

The findings from our analysis, revealing statistically significant improvements in sleep quality
following anterior discectomy for cervical Herniated Nucleus Pulposus (HNP) surgery, carry profound
clinical implications for patient care and postoperative management. One of the primary clinical
implications centers around the interplay between improved sleep quality and pain management. Our
results align with existing literature, emphasizing the bidirectional relationship between pain and
sleep. As sleep quality improves, patients may experience reduced pain sensitivity and a more favorable
response to analgesic interventions. Clinicians can leverage these findings to optimize pain
management strategies, tailoring interventions to enhance both sleep quality and pain relief in the
postoperative period.

The positive shifts in sleep metrics postoperatively carry implications for the psychological well-
being of patients. Sleep disturbances are closely linked to mood disorders, and improved sleep quality
may contribute to reduced anxiety and depression levels. As clinicians, recognizing and addressing the
psychological impact of surgery is paramount for comprehensive patient care. The findings underscore
the potential role of sleep interventions as part of a holistic approach to promoting mental health
during the recovery process.

Enhanced sleep quality has the potential to expedite the overall recovery and rehabilitation
process. Quality sleep is fundamental for tissue repair, immune function, and cognitive processes.
Patients experiencing improved sleep may exhibit increased energy levels and a more positive mindset,
facilitating engagement with rehabilitation exercises and physical therapy. This aspect underscores the
importance of considering sleep as an integral component of postoperative care plans, aiming not only
for pain relief but also for optimized physical recovery.

Patients' perception of their overall well-being and satisfaction with the surgical outcome is
deeply influenced by factors beyond the resolution of specific symptoms. Our findings suggest that
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improved sleep quality contributes to a more positive postoperative experience. Incorporating sleep
assessments into routine follow-ups can provide a more comprehensive understanding of patients'
quality of life and satisfaction with the surgical intervention.

The nuances revealed by subgroup analyses highlight the heterogeneity of patient experiences.
Recognizing the impact of factors such as age, preoperative pain levels, and surgical complications on
sleep outcomes underscores the importance of personalized care plans. Clinicians can use this
information to tailor interventions based on individual patient characteristics, promoting a patient-
centered approach that accounts for the diverse needs of the population undergoing cervical HNP
surgery.

Clinical Relevance and Transformative Impact on Patient Care

The revelation of statistically significant improvements in sleep quality following anterior
discectomy for cervical Herniated Nucleus Pulposus (HNP) surgery holds profound clinical relevance,
signaling a transformative impact on patient care and the overall trajectory of postoperative recovery.
The clinical relevance of our findings lies in the potential for more precise and patient-tailored
postoperative care strategies. By recognizing the intricate relationship between surgical interventions
and sleep quality, clinicians gain insights into a previously underexplored dimension of patient
recovery. This newfound understanding enables the customization of postoperative care plans, with a
focus on optimizing not only pain relief but also sleep outcomes, ensuring a more nuanced and
effective approach to patient management.

Improved sleep quality serves as a linchpin in the effective management of postoperative pain.
The bidirectional relationship between pain and sleep is well-established, and our findings reinforce
the idea that interventions targeting sleep quality can synergize with traditional pain management
approaches. This has transformative implications for the development of comprehensive pain
management strategies that encompass both pharmacological and non-pharmacological
interventions, thereby improving patient comfort and satisfaction.

Beyond physical recovery, our findings underscore the importance of addressing the
psychological dimensions of patient care. Improved sleep quality is associated with reduced anxiety
and depression, contributing to a more positive mental health outlook. Clinicians can leverage this
knowledge to integrate mental health support into the postoperative care continuum, recognizing that
patient well-being encompasses both physical and psychological realms.

The potential impact on the overall recovery trajectory is significant. Patients experiencing
enhanced sleep quality are likely to exhibit increased engagement in rehabilitation and a more positive
attitude towards recovery. This, in turn, may lead to expedited recovery timelines, potentially reducing
the need for extended hospital stays and minimizing healthcare utilization. Such outcomes align with
the broader goals of patient-centered care and efficient resource utilization within healthcare systems.

Patient satisfaction is a cornerstone of healthcare quality, and our findings indicate that
improved sleep quality contributes significantly to a more positive postoperative experience.
Acknowledging and addressing sleep-related concerns can lead to higher levels of patient satisfaction
and an improved perception of overall quality of life. This patient-centric approach resonates with
contemporary healthcare paradigms that prioritize individualized care and positive patient
experiences.

As we reflect on the clinical relevance of our findings, it becomes evident that the integration of
sleep assessments into routine postoperative care is a logical progression in the evolution of patient-
centered spinal surgery. The potential impact on patient care extends beyond immediate surgical
outcomes, guiding future research and shaping a more comprehensive understanding of the intricate
interplay between surgical interventions, sleep quality, and overall patient well-being.

4. CONCLUSION
In the culmination of this research journey, our investigation into the sleep quality of patients
undergoing anterior discectomy for cervical Herniated Nucleus Pulposus (HNP) surgery has unearthed
compelling insights with profound implications for clinical practice and patient care. The statistically
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significant improvements observed in various sleep metrics postoperatively not only highlight the
interconnectedness of surgical interventions and sleep outcomes but also pave the way for
transformative shifts in the landscape of postoperative recovery. Our findings underscore the clinical
relevance of considering sleep quality as a crucial determinant of overall well-being in cervical HNP
surgery. The recognition that enhanced sleep quality contributes to more effective pain management,
accelerated recovery, and positive mental health outcomes has far-reaching implications for the
personalized and patient-centric care of individuals undergoing such surgical interventions. The
clinical implications of our research are manifold. The precision in postoperative care can now be
refined, with a holistic approach that integrates interventions targeting both pain relief and sleep
quality. Clinicians are poised to develop comprehensive pain management strategies that acknowledge
the bidirectional relationship between sleep and pain, leading to improved patient comfort and
satisfaction. Furthermore, the transformative impact extends beyond the confines of the operating
room. By recognizing the potential to accelerate recovery and reduce healthcare utilization through
improved sleep quality, our findings align with contemporary healthcare goals of resource efficiency
and patient-centered care. The acknowledgment of sleep quality as a key determinant in patient
satisfaction and quality of life emphasizes the need for ongoing research and the integration of sleep
assessments into routine postoperative care. As we conclude this research, we recognize that our work
contributes not only to the understanding of sleep quality in cervical HNP surgery but also shapes
future directions in spinal surgery and patient-centered care. The potential for improved outcomes
and a more holistic approach to recovery positions our findings at the forefront of a paradigm shift,
emphasizing the pivotal role of sleep quality in the optimization of patient care.
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