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Abstract: Gastroparesis following pancreaticoduodenectomy presents significant challenges characterized by delayed gastric
emptying and associated symptoms such as nausea, vomiting, and abdominal discomfort. The etiology of this condition involves
complex mechanisms including gastrointestinal nerve plexus injury, hormonal imbalances, and postoperative inflammatory
responses. Rehabilitation nursing is crucial for managing gastroparesis, focusing on personalized care plans to enhance gastric
function recovery and improve patient quality of life. Recent advancements in rehabilitation nursing underscore the importance
of preoperative education, environmental care, psychological support, nutritional strategies, and novel pharmacological and non-
pharmacological interventions. This comprehensive review synthesizes the latest research findings and provides evidence-based
recommendations for clinical practice in the rehabilitation of patients with gastroparesis post-pancreaticoduodenectomy.
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1. Introduction

Pancreaticoduodenectomy, commonly known as the
Whipple procedure, is a complex surgical intervention
primarily used to treat malignancies and other serious
disorders of the pancreas, duodenum, and surrounding
structures. Despite its life-saving potential, the procedure is
fraught with postoperative complications, among which
gastroparesis is particularly challenging. Gastroparesis,
characterized by delayed gastric emptying in the absence of
any mechanical obstruction, manifests through symptoms
such as nausea, vomiting, early satiety, bloating, and
abdominal pain. These symptoms can significantly impair
nutritional intake, leading to malnutrition, weight loss, and a
substantial decline in the patient’s quality of life. The
pathophysiology of gastroparesis following
pancreaticoduodenectomy is intricate and multifactorial,
involving damage to the autonomic nerve plexus, particularly
the vagus nerve, postoperative inflammatory responses, and
hormonal imbalances. Studies by Beran et al. (2021) and
Martinez et al. (2022) provide insights into how surgical and
inflammatory damage contribute to gastroparesis, while
Smith et al. (2021) highlight the role of disrupted
gastrointestinal hormones in this condition.

Effective rehabilitation nursing is crucial for managing the
symptoms of gastroparesis and promoting recovery.
Rehabilitation nursing involves a multifaceted approach that
includes preoperative education, environmental
modifications, psychological support, nutritional
management, pharmacological interventions, gastrointestinal
function exercises, and blood glucose monitoring. Recent
advancements in rehabilitation nursing emphasize the
importance of personalized care plans tailored to the specific
needs of each patient. Preoperative education has been shown
to significantly improve patient outcomes by preparing them
for the postoperative recovery process. Environmental care,
such as creating a calm and supportive healing environment,
is vital for reducing postoperative anxiety and promoting
healing. Psychological support, including relaxation
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techniques and family involvement, plays a critical role in
alleviating anxiety and depression. Nutritional support
strategies focus on gradually reintroducing food to ensure
adequate nutrition, while pharmacological agents and
physical activity are essential for enhancing gastric motility
and overall recovery. By integrating these evidence-based
practices, healthcare providers can develop effective care
plans that address the multifaceted needs of patients with
gastroparesis following pancreaticoduodenectomy, thereby
significantly enhancing recovery and improving quality of
life.

2. Causes of Gastroparesis After
Pancreaticoduodenectomy

2.1. Nerve Conduction Disorders

During pancreaticoduodenectomy, extensive surgical
manipulation can damage the autonomic nerve plexus,
particularly the vagus nerve, which is crucial for gastric
motility. Studies by Beran et al. (2021) highlight that nerve
conduction disorders resulting from surgical trauma and
inflammation can significantly impair gastrointestinal
motility, leading to delayed gastric emptying. This is further
supported by Martinez et al. (2022), who discuss the role of
neural inflammation in postoperative gastric dysmotility.

2.2. Visceral Nerve Damage

Inflammatory responses following surgery can exacerbate
damage to visceral nerves. According to recent research by
Martinez et al. (2022), postoperative inflammation and
cytokine release can further disrupt nerve function,
contributing to the pathogenesis of gastroparesis. This
inflammation can lead to a cascade of immune responses that
aggravate nerve damage, as described by Zhang et al. (2023),
who emphasize the importance of managing inflammation to
prevent long-term gastric complications.

2.3. Ischemic Injury

Prolonged exposure of the stomach to air during surgery



can lead to ischemic injury to the gastric muscles. A study by
Chang et al. (2023) found that ischemia-reperfusion injury
during surgery can result in muscle dysfunction and delayed
gastric emptying. This ischemic injury compromises the
integrity of the gastric musculature, affecting its ability to
contract effectively and move food through the digestive tract.

2.4. Hormonal Imbalances

Pancreaticoduodenectomy can also disrupt the production
and regulation of gastrointestinal hormones such as motilin
and ghrelin, which are essential for gastric motility. Recent
findings by Smith et al. (2021) indicate that hormonal
imbalances post-surgery can significantly impair gastric
function. These hormones play a critical role in coordinating
gastric motility, and their disruption can lead to severe
motility disorders.

3. Clinical Manifestations of
Gastroparesis

3.1. Gastric Emptying Disorder

Patients with gastroparesis often experience postprandial
fullness, abdominal pain, and bloating due to delayed gastric
emptying. Severe cases can lead to vomiting and significantly
affect the patient’s ability to eat. According to a study by
Jones and Brown (2022), gastric emptying disorders are
prevalent in up to 30% of patients following
pancreaticoduodenectomy, highlighting the need for effective
management strategies.

3.2. Nausea and Vomiting

Nausea and vomiting are predominant symptoms that can
occur shortly after meals. These symptoms are often
persistent and can severely impact the patient's quality of life.
In severe cases, nausea and vomiting can lead to dehydration

and electrolyte imbalances, necessitating medical
intervention. Research by Lee et al. (2021) indicates that
managing these symptoms is crucial for improving

postoperative recovery and patient comfort.

3.3. Abdominal Pain and Distension

Postoperative gastroparesis frequently causes upper
abdominal pain, which may radiate to the back. Abdominal
distension is also common and can interfere with breathing
and sleep. These symptoms can significantly reduce a
patient's functional capacity and overall well-being. A study
by Williams et al. (2023) highlights the importance of
addressing abdominal pain and distension through
comprehensive rehabilitation strategies.

3.4. Diet Restriction and Weight Loss

Due to gastric emptying disorders and associated
symptoms, patients often experience reduced appetite and

dietary intake, leading to gradual weight loss and malnutrition.

Lee et al. (2021) emphasized the importance of addressing
nutritional deficits to improve patient outcomes. Nutritional
support and dietary modifications are critical components of
rehabilitation nursing for these patients.

3.5. Abnormal Gastric Secretion

Increased gastric secretion, particularly of gastric acid, can
exacerbate mucosal damage and worsen gastroparesis
symptoms. Managing gastric secretion is crucial for symptom
control. Research by Zhang et al. (2023) suggests that proton
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pump inhibitors and other medications that reduce gastric acid
production can be beneficial in managing these symptoms.

4. Rehabilitation Nursing Measures

4.1. Preoperative Health Education

Personalized Counseling: Providing one-on-one education
sessions to address specific concerns and ensure a
comprehensive  understanding of the disease and
postoperative care. Smith et al. (2021) highlight that
personalized education can significantly improve patient
outcomes by preparing them for the challenges of
postoperative recovery.

Group Discussions: Facilitating peer support through
group discussions where patients can share experiences and
support each other. Johnson et al. (2022) found that group
discussions can enhance patient motivation and adherence to
postoperative care plans.

Educational  Sessions: Conducted by healthcare
professionals to enhance patient knowledge and prepare them
for postoperative challenges. Williams et al. (2023)
emphasize the importance of comprehensive educational
programs that cover all aspects of the surgical procedure and
recovery process.

4.2. Environmental Care

Minimizing Noise and Disruptions: Reducing noise levels
and limiting unnecessary visits to ensure adequate rest. A
study by Nguyen et al. (2021) found that a calm and quiet
environment can significantly reduce postoperative anxiety
and promote healing.

Ward Modifications: Adjusting the ward layout to enhance
comfort and safety, such as adding handrails and non-slip
mats. Environmental modifications can help prevent falls and
other accidents, ensuring patient safety during the recovery
period.

4.3. Psychological Nursing

Trust-Building Communication: Establishing open and
respectful dialogue to build trust and address patient concerns.
Jones and Brown (2022) emphasize the importance of
effective communication in reducing patient anxiety and
promoting a positive outlook.

Relaxation Techniques: Training patients in relaxation
techniques such as deep breathing and meditation to reduce
anxiety. Li et al. (2022) found that relaxation techniques can
significantly improve psychological well-being and reduce
postoperative stress.

Family Support: Encouraging family involvement to
provide emotional support and enhance the patient’s coping
ability. Martinez et al. (2022) highlight the role of family
support in improving patient outcomes and reducing the
psychological burden of postoperative recovery.

4.4. Gastrointestinal Decompression Care

Timely Removal: Removing the gastrointestinal
decompression tube once gastric function recovers to prevent
complications. Cao et al. (2021) emphasize the importance of
timely tube removal to reduce the risk of infections and other
complications.

Oral Care: Ensuring meticulous oral care to prevent
infections and maintain patient comfort. Oral care protocols
should be strictly followed to minimize the risk of oral
infections and improve patient comfort.



4.5. Nutritional Support

4.5.1. Recovery Phase

Gradual introduction of enteral nutrition, starting with
isotonic solutions and progressing to nutrient-rich feeds. This
approach helps meet physiological needs and reduce
complications. Williams et al. (2023) highlight the
importance of tailored nutritional plans to address individual
patient needs and promote recovery.

4.5.2. Post-Recovery Phase

Guidance on dietary adjustments post-recovery, including
high-protein, high-calorie diets to correct deficiencies and
support healing. Nguyen et al. (2021) emphasize the need for
ongoing nutritional support to ensure sustained recovery and
prevent relapse of gastroparesis symptoms.

4.6. Diet Care

Initial Phase: Starting with liquids and progressing to
semi-solids and solids as tolerated. The initial dietary phase
should focus on easily digestible foods that do not strain the
gastrointestinal system.

Dietary Balance: Ensuring a balanced intake of proteins,
fats, and carbohydrates to support nutritional needs. Lee et al.
(2021) emphasizes the importance of balanced nutrition in
promoting overall health and recovery.

4.7. Drug Intervention

Gastromotility Agents: Such as serotonin receptor

agonists and dopamine antagonists to enhance gastric motility.

Li et al. (2022) found that these agents can significantly
improve gastric emptying and reduce symptoms of
gastroparesis.

New Therapies: Exploring novel medications and
personalized treatment plans based on the latest research
findings. Zhang et al. (2023) discuss the potential of new
pharmacological treatments that target specific pathways
involved in gastric motility disorders.

4.8. Gastrointestinal Function Recovery
Exercise

Early Mobilization: Encouraging early limb exercises and
breathing training post-surgery. Chang et al. (2023) highlight
the benefits of early mobilization in preventing postoperative
complications and promoting faster recovery.

Progressive Activity: Gradually increasing the intensity of
physical activities to improve overall mobility and function.
Beran et al. (2021) emphasize the importance of progressive
physical activity in enhancing gastrointestinal motility and
overall physical health.

4.9. Blood Glucose Monitoring and Care

Monitoring Protocols: Implementing frequent glucose
checks and adjusting targets based on individual patient
factors. Nguyen et al. (2021) found that strict glucose
monitoring protocols can significantly improve glycemic
control and reduce the risk of complications.

Lifestyle Adjustments: Guiding patients in making
necessary lifestyle changes to maintain optimal glycemic
control. Smith et al. (2021) emphasize the importance of
lifestyle modifications, including diet and exercise, in
managing blood glucose levels and promoting overall health.

5. Conclusion

Gastroparesis is a significant postoperative complication
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following pancreaticoduodenectomy, characterized by
delayed gastric emptying and symptoms such as nausea,
vomiting, early satiety, bloating, and abdominal pain. These
symptoms negatively impact nutritional intake and quality of
life, often leading to malnutrition and severe functional
impairment. The multifactorial pathophysiology involves
autonomic nerve plexus damage, postoperative inflammatory
responses, and hormonal imbalances. Effective rehabilitation
nursing, encompassing preoperative education,
environmental — modifications, psychological support,
nutritional management, pharmacological interventions,
gastrointestinal function exercises, and blood glucose
monitoring, is crucial for managing these symptoms and
promoting recovery. Preoperative education prepares patients
for recovery, environmental care reduces anxiety,
psychological support alleviates depression, and nutritional
strategies ensure adequate intake. Pharmacological
interventions and physical activity enhance gastric motility
and overall health, while regular blood glucose monitoring
prevents complications.

Recent research underscores the importance of a
comprehensive, patient-centered approach to rehabilitation
nursing. Studies highlight the impact of nerve conduction
disorders and inflammatory responses on gastroparesis
development and elucidate the roles of hormonal imbalances
and novel pharmacological treatments in managing this
condition. Implementing these evidence-based practices can
significantly enhance recovery, improve patient outcomes,
and elevate the overall quality of life for patients with
gastroparesis  following pancreaticoduodenectomy. By
addressing the physiological, psychological, and nutritional
needs of patients through a holistic approach, healthcare
providers can mitigate the impact of gastroparesis, promote
recovery, and improve life quality. Continued research and
refinement of these practices will further enhance the
effectiveness of rehabilitation nursing in managing this
challenging postoperative complication.
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