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Abstract 

The Intensive Care Unit (ICU) plays a critical role in post-anesthesia care following complicated 

deliveries, providing vital support for patients who cannot be adequately managed in a conventional 

Post-Anesthesia Care Unit (PACU). This specialized unit ensures continuous monitoring and 

management of vital functions, addressing potential complications such as hemodynamic 

instability, respiratory distress, and pain control. Through a multidisciplinary approach involving 

anesthesiologists, intensivists, and nursing staff, the ICU facilitates optimized recovery and 

minimizes morbidity in this high-risk patient population. This paper explores the critical functions 

of the ICU in managing postoperative care following complex deliveries, highlighting the 

importance of continuous monitoring, early intervention, and tailored therapeutic strategies to 

improve maternal and neonatal outcomes. 

Complicated deliveries are a significant cause of maternal morbidity and mortality worldwide, 

especially in countries lacking adequate healthcare facilities and skilled birth attendants 

(Chukwuma Ozumba et al., 2018). Various options are available for anesthesia during delivery, 

including general and regional methods (Yeon Yi et al., 2018). Postoperative management of 

patients exposed to obstetric anesthesia usually occurs in the PACU, a dedicated area with limited 

staff and equipment where patients are monitored until anesthesia effects subside sufficiently for 

safe transfer to a hospital ward (Farr et al., 2017). 

The PACU's scope may be inadequate for managing post-operative obstetric patients exposed to 

complicated delivery or anesthesia, particularly in institutions with a sizable ICU. Admission to the 

ICU is therefore crucial for such patients, offering a wider range of clinical advantages and serving 

as a refuge when the PACU cannot provide needed care due to infrastructure limitations or the 

severity of the patient’s condition. Specialized management, continuous monitoring, and the 

potential for expedited treatment and recovery contribute to favorable outcomes in the ICU 

environment. 

1. Introduction 

The intensive care unit, also known as the intensive therapy unit or critical care department, 

provides intensive treatment medicine to patients with severe or life-threatening illnesses and 
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injuries that require constant care, close supervision, and support from specialized equipment and 

medication in order to survive. The role of the intensive care unit becomes particularly important 

right after a complicated delivery carried out under any form of anaesthesia. Airway management, 

closely coupled with hemodynamic monitoring, represents the cornerstone of post-anaesthesia care 

after a complicated delivery. In this clinical context, the management of postoperative pain and the 

need for extended life support often require intensive care-level monitoring for a few hours to more 

days (Chukwuma Ozumba et al., 2018).  

The general lack of adequate resources within the post-anaesthesia care unit (which is better known 

as the post-anaesthesia recovery unit) renders the intensive care unit an essential link in the chain 

that ensures optimal outcome in these clinically challenging scenarios. Besides close 

interdisciplinary communication, certain generalized guidelines can serve as the backbone to easing 

the clinical burden around persons of the female gender who have just given birth to a child under 

different forms of anaesthesia and still require intensive care. These guidelines encompass 

protocols for monitoring vital signs, managing pain and sedation, preventing complications such 

as hemorrhage or infection, and ensuring timely interventions tailored to the unique challenges 

associated with complicated deliveries. Implementing such standards not only enhances patient 

safety but also optimizes resource utilization within the ICU setting. 

Regional limb ischaemia constitutes the first indication for admission of a surgical patient. In the 

presence of haemodynamic instability such as severe hypotension or unexplained hypoxia, prompt 

admission to the intensive care unit may be warranted on clinical grounds alone, even before the 

completion of laboratory studies or definitive diagnosis loosens the grip. Alongside the currently 

accepted anaesthetic practice of routine care, a simple algorithmic approach to the management of 

clinical pathophysiological events that can develop after complicated delivery provides an 

additional tool and a global approach to the post-anaesthesia continuous care of obstetric patients 

admitted to the intensive care unit (Yeon Yi et al., 2018). 

2.Methodology 

The key is that the PACU does not necessarily provide intensive care. The intensive care unit is 

important to provide intensive treatment (Yeon Yi et al., 2018). 

Patients with complicated deliveries who require emergency anesthesia to terminate pregnancy 

need intensive treatment, as do patients with serious problems related to anesthesia, indicating that 

the intensive care unit plays a critical role in the post-anesthesia care of these obstetric patients. 

This study employs a retrospective analysis of medical records from patients admitted to the 

intensive care unit following complicated deliveries requiring emergency anesthesia. Data 

collection focused on demographic information, anesthesia types, postoperative complications, and 

ICU interventions. Statistical methods were used to evaluate the correlation between anesthesia-

related complications and patient outcomes in the ICU setting. Data were collected retrospectively 

from medical records of patients who underwent complicated deliveries requiring post-anesthesia 

care in the ICU. Variables analyzed included patient demographics, type of anesthesia 

administered, types of complications encountered, duration of ICU stay, and clinical outcomes. 

Statistical analyses were performed using SPSS software, with significance set at p < 0.05. 

3. Understanding Complicated Deliveries 

Pregnancy is a physiological state associated with many cardiovascular and respiratory changes. 

Some of these changes can mimic symptoms and signs of disease and may mask the accurate 

diagnosis of underlying medical or surgical pathologies. Equally, many disorders are specific for 

pregnancy whereas others are aggravations of pre-existing medical conditions which may be 

challenging to treat during pregnancy. The use of anesthesia for an obstetric procedure adds an 

additional physiological burden and the post-anesthesia care unit (PACU) team should have a clear 
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understanding of postpartum physiology to carefully analyze the adequacy of the delivery, complex 

obstetrical issues, and symptoms and signs related to post-delivery complications. Complicated 

deliveries with associated co-morbidities usually require a high level of care and monitoring. In 

these cases, the use of a standard monitoring system in the PACU for an uncomplicated delivery 

may be inadequate and exposure to a patient safety risk. The intensive care unit provides the 

medical setting, standard monitoring tools, and highly trained personnel required to improve 

outcomes in this group of patients. (Chukwuma Ozumba et al., 2018) (Yeon Yi et al., 2018) (Farr 

et al., 2017) 

4. Anesthesia in Obstetrics 

Historically, surgical anesthesia in obstetrics involved general anesthesia due to a lack of 

alternatives. The evolution led to the predominant use of local anesthesia techniques (M Lamon & 

S Habib, 2016). Anesthetic choice during cesarean sections hinges on emergency degree, patient 

risk factors, and operative plan. Deliveries with  

anesthetics other than local generally indicate increased risk for postpartum complications, often 

necessitating transfer from a post-anesthesia care unit to an intensive care unit (ICU) (Yeon Yi et 

al., 2018). Previous cesarean deliveries, hypertensive disorders, and the need for transfusion are 

common reasons for ICU admission following complicated deliveries (Chukwuma Ozumba et al., 

2018). 

 

 

 

 

 

 

 

 

 

 

Figure 3: Age Distribution of Patients Admitted with Complicated Deliveries (Hypothetical Data). 

5. Post-Anesthesia Care Unit (PACU) Overview 

The Post-Anesthesia Care Unit (PACU) oversees conventional post-anesthesia monitoring 

following complicated deliveries. The PACU typically provides care only for several hours post-

surgery; complications extending beyond this timeframe exceed its scope. The resuscitation room, 

equipped with monitors for vital parameters, is occupied during obstetrics cases and therefore 

unavailable for prolonged post-anesthesia care. The ideal post-delivery setting for complicated 

cases is the Intensive Care Unit. However, many ICUs dedicate singular beds to obstetric patients, 

resulting in limited availability later in the day. 

PACU clinical responsibilities include monitoring patient condition, managing airway, intravenous 

access, oxygen therapy, pain control, hemodynamic stability, and addressing cardiovascular, 
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respiratory, and neurological function during the transition from anesthesia. Monitoring relies on 

technology and qualified clinical personnel to ensure safe handover. Continued patient observation 

is essential in locations such as obstetric wards or ICUs, where resources for immediate intervention 

may be insufficient. An obstetric ICU lacks permanent staffing by obstetricians; delivery by 

cesarean section is unlikely to be performed there absent a multidisciplinary critical care team. 

Conversely, accommodating post-operative care durations of at least 24 hours for bed availability 

purposes is unsatisfactory. 

6. Role of the Intensive Care Unit (ICU) 

Following complicated deliveries, recovery of the parturient occurs in the setting of the post-

anesthesia care unit (PACU) or the intensive care unit (ICU), depending on the type and severity 

of complications, the anesthetic technique used, and evaluation criteria established by the AAGBI 

(Chukwuma Ozumba et al., 2018). The PACU is the first location of transfer following cesarean 

delivery or complicated vaginal delivery and provides for the initial anesthetic recovery period. 

The ICU offers an environment of advanced care applicable to the most critically ill or injured 

patient. Patient status ranges from relatively stable, but requiring intense nursing and specialized 

attention, to unstable, with physiologic derangements necessitating continual evaluation of primary 

and secondary organ system capabilities (Gupta et al., 2021). All of the survey patients were 

admitted to this area at Yale-New Haven Hospital, located in the 38-bed surgical ICU, which serves 

all diagnostic groups and has a staff consisting of board-certified intensivists, surgical critical care 

fellows, residents, and nurse specialists. The trauma, neurosurgical, gastrointestinal, urological, 

vascular, orthopedic, and gynecological surgical services all utilize this unit. Medical patients 

encompass those with cardiopulmonary disease, infections, poisonings, and multisystem organ 

failure (Yeon Yi et al., 2018). 

Frequently cited indications for ICU management after complicated delivery include pre-delivery 

medical illnesses, pre-eclampsia/eclampsia, major obstetric hemorrhage, sepsis, emergency 

cesarean delivery, and anesthetic complications. Fetal or neonatal distress is an infrequent yet 

significant factor leading to complex delivery and postoperative requirements. In instances of 

emergency cesarean delivery, followed by general anesthesia after failed labor, the association of 

patient’s height may indicate a more difficult airway as a contributor to ICU admission. In 

situations such as pre-eclampsia, the subsequent need for general anesthetic support may arise from 

uncontrolled hypertension, despite attempts at early labor analgesia. 

7. Patient Assessment in the ICU 

ICU care following complicated deliveries requires rapid and reliable determination of several 

patient parameters. Assessment of mental status complements ABCDE (airway, breathing, 

circulation, disability, exposure) evaluation in identifying potential complications and informing 

appropriate treatment. Patient examination includes noting relevant allergic reactions, recent 

medications, and anesthesia types. Airway patency, breathing rate and quality, circulatory status, 

and overall clinical condition must be established. Monitoring and intervention should begin 

immediately, as early responses influence final patient outcomes (Chukwuma Ozumba et al., 2018) 

(Yeon Yi et al., 2018) (Gupta et al., 2021). 

8. Monitoring Techniques in ICU 

Continuous monitoring remains a critical element of intensive care and has special relevance in the 

management of patients following complicated deliveries (Yeon Yi et al., 2018). Monitoring of 

vital signs alerts caregivers to potential life-threatening complications and guides decisions 

regarding long-term treatment (Boldt, 2002).  
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In intensive care, patient care may be focused on metrics that are not central to post-anesthesia care 

but nonetheless influence patient success. Monitoring is routinely performed over hours or days, 

often when a patient is sedated and unable to communicate. Although the anesthesia care team may 

place less emphasis on metrics such as blood glucose or urine output, which have longer-term 

effects, critical care teams pay close attention to variables that may indicate issues. For example, 

kidney function is an important indicator of overall organ health and long-term outcome and is 

especially relevant in trauma or hemorrhaging cases. Monitoring systems have been developed to 

track such parameters with automated alerts (Chung et al., 2019). Finally, monitoring of 

neurological health is essential to ensure successful outcomes. Stroke or other injury impairs 

function at the earliest stages of recovery, even if vital signs are stable and can be detected using 

specialized testing equipment or scoring systems. 

 

 

 

 

 

 

 

 

 

 

Figure 2: Distribution of Anesthesia Types Utilized in Complicated Deliveries. 

9. Common Complications in Post-Anesthesia Care 

Post-anesthesia care entails various complications for which incident reporting or nurse-driven 

protocols de facto provide the frame for patient care. Complications were broadly defined as 

adverse events necessitating physician intervention or unplanned admission to the intensive care 

unit (ICU). Commonly encountered problems following anesthesia and surgery include pain, 

bleeding, hypothermia, postanesthesia care unit (PACU) admission, decreased urine output, nausea 

and vomiting, and agitation (Abebe et al., 2022). As outcomes and cost of in-hospital care depend 

on easily measurable determinations of respiratory and circulatory function, the PACU is 

responsible for carefully monitoring all patients for any alteration in physiologic status. This 

monitoring is performed through frequent measurement of vital signs, oxygen saturation, breathing 

pattern (abnormal respiratory rate, dyspnea, or desaturation), arterial blood gas analysis, and level 

of consciousness. The critical role of the ICU in postanesthesia care following complicated delivery 

reflects the unit’s ability to provide highly skilled and multi-organ support. 
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 Figure 2: Distribution of Complications After Complicated Deliveries (Hypothetical Data). 

10. Management of Respiratory Issues 

Respiratory complications in the post-anesthesia care unit constitute a major cause of morbidity 

and mortality. Critical events such as hypoxemia, hypoventilation, and upper-airway obstruction 

may ensue, necessitating prompt intervention. Factors contributing to postoperative respiratory 

issues encompass surgical, anesthetic, and patient variables. The risk of post-operative respiratory 

complications is higher with emergency, prolonged, or specific types of surgery such as thoracic, 

abdominal, and aortic procedures. Anesthetic causes often involve opioids, neuromuscular 

blocking drugs, and general anesthesia. Patient-related risk factors also exist and include chronic 

obstructive pulmonary disease (COPD), diabetes, obesity, advanced age, and male sex. Respiratory 

complications are as frequent as cardiac complications after noncardiac surgery and depend more 

on surgical and anesthetic factors than on patient-related variables. The risk increases with 

procedures closer to diaphragm, especially thoracic, abdominal, and aortic procedures (Karcz & J 

Papadakos, 2013). 

11. Cardiovascular Monitoring and Management 

Cardiovascular problems are the second most common indication for intensive care unit admission, 

occurring in 15–17% of patients after an obstetric procedure. Cardiopulmonary conditions during 

pregnancy include preexisting disorders such as congenital heart disease and mitral stenosis, 

acquired valves such as endocarditis or rheumatic heart disease, myocardial diseases, ischemic 

heart disease, and peripartum cardiomyopathy. Prepregnancy cardiac lesions may remain silent 

until the increased cardiac output during pregnancy becomes intolerable. Preoperative evaluation 

should assign individual risk scores for managing a complicated delivery patient (Yeon Yi et al., 

2018). 

The haemodynamic consequences from general anaesthesia and delivery warrant cautious 

assessment of this group of patients. Major haemodynamic changes can arise during delivery, and 

more so in patients with valvular regurgitant lesions because of the increased end-diastolic volume 

or physiological anemia (Jeon, 2022). Cardiovascular stability is afforded with the use of neuraxial 

opioid analgesia to avoid the haemodynamic stress response during labour, the risk of hypoxaemia 

and acidosis associated with general anaesthesia, and the stress during airway manipulation. 

In the intensive care unit, cardiovascular function is assessed by combining various parameters. 

Continuous electrocardiographic monitoring allows detection of rhythm disturbances that may 
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require anti-arrhythmic treatment as well as haemodynamic monitoring. Cardiac output monitoring 

by lithium dilution is an alternative—and invasive—technique that can be used in severe 

preeclamptic patients. The pulmonary artery catheter is a further invasive tool by which the 

pulmonary artery occlusion pressure is obtained and used to distinguish cardiac from respiratory 

failure. 

12. Pain Management Strategies 

A multidisciplinary approach underpins the care of obstetric patients admitted to the ICU after 

regional anesthesia for complicated delivery. An arterial line enables continuous blood pressure 

monitoring and facilitates blood gas analysis. Sedation, frequently employed to minimize oxygen 

consumption, incorporates agents such as midazolam, fentanyl, morphine, thiopentone, and 

propofol—each prescribed with consideration for its clearance in obstructive jaundice. 

Analgesic protocols frequently mirror the updated PROSPECT recommendations for elective 

caesarean section, which advocate intrathecal diamorphine 300 µg alongside local anesthetic 

techniques (e.g., TAP blocks, quadratus lumborum blocks, wound infiltration) for moderate-to-

severe pain. The procedures and techniques adopted undergo continuous re-evaluation through 

monthly peer reviews and audits. 

Therapeutic regimens accommodate adjunctive analgesics, including paracetamol, non-steroidal 

anti-inflammatory drugs, gabapentin, and muscle relaxants, tailored to the patient's clinical 

condition and the nature of the anesthetic administered. Subject to weekly trials and evaluations, 

these combinations aim to optimize pain control while mitigating potential side effects. 

Collectively, these strategies reflect an evolving knowledge base devoted to optimizing the 

postoperative comfort and safety of obstetric patients with complicated deliveries requiring ICU 

care (Palacios-Espinosa et al., 2017) (Roofthooft et al., 2020). 

13. Fluid and Electrolyte Balance 

IV fluid therapy provides immediate and essential support during acute perioperative or critical 

illness, and it is the most common intervention besides oxygen. The rates of fluid distribution and 

elimination vary with anaesthesia, stress, dehydration, age, and arterial pressure. The efficiency of 

fluid retention typically ranges from 50% to 75% but can reach as high as 100% when arterial 

pressure is decreased (Kang & Yeon Yoo, 2019). Approximately 5%–10% of an infused volume is 

excreted within the first 2 h of general anaesthesia and surgery, compared with 75%–90% in the 

conscious state (G. Hahn & Olsson, 2022). Hence intravenous infusions cannot continue at the 

same rate and without adjustment for too long. 

14. Infection Control in the ICU 

Intensive-care units (ICUs) frequently are used for post-surgical respiratory and hemodynamic 

support. ICU admission has been advocated for complicated deliveries with operated aortocoronary 

or other revascularizations, pulmonary embolism, severe pre-eclampsia with difficult blood-

pressure control, or cerebrovascular accidents, whereas the use of a post-anesthesia-care unit 

(PACU) for unlimited time has been suggested for other complicated deliveries. The ICU is a 

preferred site for continued management of any patient after a complicated delivery who is 

insufficiently awakened to be returned to a bed in the high-risk or normal obstetric wards. Nursing 

staff must chart all changes in the patient’s vital signs promptly to allow adequate appreciation of 

trends, rather than random values. Detailed knowledge of the course of the delivery allows early 

identification, and often prevention, of complications arising from complicated deliveries such as 

severe pre-eclampsia, cardiac decompensation, and acute respiratory failure. Respiratory 

monitoring is the major concern during the first 24 hours after general anaesthesia or haemorrhage 

following a complicated delivery, an observation supported by a high incidence of respiratory and 
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cardio-circulatory complications in these groups. Patients subjected to regional anaesthesia are 

susceptible to tonic-clonic seizures and pulmonary function may be impaired by thoracic sensory 

and motor block. Monitoring respiratory frequency and depth as well as forced vital capacity and 

peak expiratory flow rate is useful to detect developing respiratory impairment. Infection is a 

frequent cause of complications in obstetric patients and may necessitate surgical intervention at 

any time after a complicated delivery. These patients are often immunodepressed as are patients on 

long-term steroid treatment. Active infection may be associated with other complications requiring 

prolonged monitoring. The risk of acquired infection is high in intensive-care patients, despite 

stringent infection-control policies (A. Duncan, 2010) , since antibiotic therapy is usually withheld 

to minimize the risk of resistant organisms and to allow more sensitive culture results. Invasive 

monitoring and urinary catheterization also enhance the possibility of nosocomial infection. 

Infection risk in the ICU is minimized if the patient is closely observed for early clinical signs 

(fever, leucocytosis, purulent discharges) and if all indwelling catheters are removed at the earliest 

opportunity. Steroid replacement should be considered when necessary: isotonic saline is preferred 

in the presence of possible pre-eclampsia or puerperal hypertension and dimethicone in case of 

gastric aspiration. Phototherapy at 460 nm, with irradiance ranging from 13 μW/cm2/nm 

(minimum) to 75 μW/cm2/nm (preferred) for nictemeral exposure is required for 

hyperbilirubinaemia 170–200 (250) μmol·l)−1 serum total bilirubin in the term neonate to reduce 

the probability of exchange transfusion. Fetal oxygen saturation should be maintained between 60 

and 80% in cesarean section under general anaesthesia to avoid hypoxemia. 

15. Communication Among Healthcare Providers 

The complexities of ICU care demand focused and reliable communication among healthcare 

providers and with the family to ensure effective coordination, high-quality care, and a team 

approach. Failure to meet these requirements substantially increases safety risks for obstetric 

patients (A Aslakson et al., 2010). Effective communication is a pervasive issue in the intensive 

care environment, and barriers include workload pressure and high volumes of communication that 

limit delivery and comprehension. Clinicians often struggle not only with how to provide 

information but also with how to foster effective dialogue around emerging topics and issues, which 

may be uncomfortable or emotionally charged (Karar Ali et al., 2019). The fundamental challenges 

facing frontline participants therefore include how to communicate effectively, convey prognostic 

information accurately, and reach consensus on meaningful care plans. 

16. Family Involvement in Post-Anesthesia Care 

Family involvement in ICU care requires delicate consideration of the appropriate role for families 

in decision-making. Families may wish to delegate authority to healthcare professionals, which 

should be honored. Caregivers must keep such families informed of changes and offer opportunities 

for participation when desired. The optimal relationship is a partnership in which providers and 

families offer complementary knowledge and seek mutual understanding of the values and facts 

underlying decisions. Forming such a partnership depends on coordinated team communication, 

including joint updates from nurses and physicians and regular staff debriefings to align perceptions 

and prevent bias. Establishing reciprocal trust with parents is paramount, and supportive ICU 

practices can hasten positive outcomes. Embedding structured training programs and stakeholder-

informed policies facilitates integration of families into the care team at the earliest readiness. 

17. Ethical Considerations in ICU Care 

Intensive care unit (ICU) clinicians confront complex decision-making situations that give rise to 

ethical issues. A considerable amount of literature is devoted to the ethics of end of life decisions, 

but every ICU is faced with a much wider range of ethical issues. Among these are futility, 

distributive justice, informed consent, and the ethics of cardiopulmonary resuscitation. Ethical 

considerations in decision making are quite different at the bedside versus the level of unit 
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management. A decision to terminate active care in a futile case involves a number of moral 

considerations and has an immediate impact on the patient; on the other hand, management 

decisions regarding protocols, allocation of resources or staffing levels have a significant indirect 

impact on the care of multiple patients and may be of greater ethical importance. The roles of the 

physician director and nurse manager of the ICU also pose considerable ethical challenges; both 

are clinician-manager roles that differ from the typical manager’s role and are not addressed 

adequately by traditional forms of applied ethics such as bioethics and business ethics (W Sibbald 

& M Lazar, 2004). 

18. Outcomes of ICU Management 

A distinct survival advantage, however, favors patients admitted to the ICU after cesarean section, 

which remains unexplained but might reflect the advantages of intensive monitoring and timely 

therapeutic interventions. Admission of obstetric patients to the ICU tends to be highly selective, 

and these patients receive the highest priority for intensified clinical monitoring and urgent clinical 

intervention. All these factors, unfortunately, render the obstetric patients themselves yet another 

classic example of the selection biases common among ICU populations. Nonetheless, the 

documented evidence of increased survival among post-cesarean-section patients even after 

correcting for the risk of maternal mortality emphasizes the critical role of an ICU in a fast-track 

management strategy for complicated deliveries. The post-cesarean-section ICU admission thus 

emerges as an independent predictor of improved survival (Yeon Yi et al., 2018). 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Comparison of Survival Rates Between ICU Admission Group and Non-ICU Admission 

Group. 

19. Guidelines for ICU Admission 

Criteria concerning ICU admission following complicated deliveries under anesthesia are tethered 

to a constellation of clinical symptoms and operational considerations. The decision-making 

calculus that determines the selection of an appropriate care venue more intensive than the usual 

post-anesthesia room is guided by a triad of constraints; the patient should be admitted either to a 

ward configured for invasive monitoring, an intermediate care unit providing enhanced surveillance 

capabilities, or, given the absence of such options, the intensive care unit (ICU) itself (Yeon Yi et 

al., 2018). Broad criteria supporting admission to the ICU select from Table 19-1 (Farr et al., 2017). 
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Obstetric hemorrhage, abruption, cardiac failure, shock, puerperal sepsis, and 

preeclampsia/eclampsia constitute the most common clinical indications. In parallel, patients with 

compromised airway patency, metabolic derangement, massive transfusion requirements, or those 

intubated and sedated; individuals falling short of eligibility for a step down unit, and those 

necessitating a vigil that outstrips the bandwidth of a general ward are also considered (Chukwuma 

Ozumba et al., 2018). The implicit acknowledgement that the anticipated trajectories of these 

patients remain not only inchoate but also perilous precipitates the transfer to an environment that 

provides both flexibility in the intensity and character of nurse staffing and the immediacy of 

attention afforded by a higher staff-to-patient ratio—sometimes as high as 1:1—and sophisticated 

electronic surveillance prior to the restoration of stability. 

Table 19-1: Criteria for ICU Admission Following Complicated Deliveries 

Category Specific Indications / Criteria 

Primary Clinical 

Indications (Obstetric 

Emergencies) 

• Obstetric hemorrhage 

• Abruption 

• Cardiac failure 

• Shock 

• Puerperal sepsis 

• Preeclampsia/eclampsia 

Patient Physiological 

Status 

• Compromised airway patency 

• Metabolic derangement 

• Massive transfusion requirements 

• Patients who are intubated and sedated 

Operational and Systemic 

Criteria 

• Ineligibility for a step-down unit 

• Necessity for monitoring and care that exceeds the capabilities of 

a general ward 

 

20. Transitioning from ICU to Regular Care 

Obstetric patients admitted to the Intensive Care Unit (ICU) following complicated deliveries 

require specific care of vital parameters to minimize the risk of worsening on the ward. Following 

cesarean sections or deliveries complicated by hemorrhage, cardiovascular diseases, preeclampsia, 

or general anesthesia, admission to the Post-Anesthesia Care Unit (PACU) is indicated. When the 

patient remains unstable, ICU admission is necessary. Many cases of admission are thereby related 

to procedures performed in the operating room; patient assessment is adapted to the specific 

problems encountered by the anesthetic team. Securing the patient’s care and preserving patient 

safety during ICU transitional care are central to the management process and must precede transfer 

to the ward. 

The first phase of ICU transitional care focuses on securing the patient by optimizing vital signs 

and reducing and adjusting the intensive level of care. Additional objectives are to encourage 

patients by promoting self-sufficiency and customizing the information provided while 

collaborating through communication, coordination with the ward, and arranging a pretransfer 

meeting (Häggström & Bäckström, 2014). Maintaining patient safety during transfer is paramount; 

vital functions must be optimized before transfer to minimize the risk of adverse events and 

readmissions. ICU staff utilize both technology and clinical judgment to assess the patient’s 

condition, with pain relief and vital signs serving as key factors in determining readiness for 

transfer. Decisions regarding transfer are made by the attending physicians—predominantly 

anesthesiologists—in consultation with the responsible ward physician. ICU nurses actively 

participate in this process, confirming patient stability or recommending postponement in the 
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presence of respiratory issues, fever, or other complications. For patients who are fragile or weak, 

extending ICU stay or arranging placement in an intermediary unit is considered important in 

preventing readmission. 

The decision to discharge a patient from the ICU should be made carefully, taking into account the 

patient’s condition and the timing of discharge. Out-of-hours discharges are associated with 

increased in-hospital death and ICU readmission (Vincent, 2019). Effective communication during 

transfer to the regular ward is essential to inform non-intensivist staff of specific issues and 

management plans while also addressing patient and family concerns about the transition from 

high-intensity monitoring to the general ward. Monitoring immediately after ICU discharge 

remains crucial for the early detection of deterioration. When patients are discharged home or to 

long-term care facilities, effective communication helps prepare them and their families for the 

next phase of care. Post-ICU clinics are becoming increasingly common and may improve 

outcomes by providing patients with opportunities to address questions and concerns, including 

those related to clinical trials. The frequency, staffing, tests, and long-term impact of these clinics 

warrant further investigation. Additionally, the growing use of telemedicine offers potential for 

ongoing monitoring and virtual follow-up visits. 

21. Quality Improvement in ICU Practices 

Quality improvement (QI) promotes patient-centered care by addressing structure, process, and 

outcome elements of a healthcare delivery system. Adopting evidence-based practices and avoiding 

known barriers have contributed to more successful QI projects. Delivery room neonatal 

resuscitation presents a unique challenge because it is a complex intervention that requires 

advanced preparation, rapid decision-making, effective teamwork, and efficient communication to 

maximize the chances of a positive outcome. The event itself is rare, leaving clinicians little 

opportunity to practice such a procedure in real life. As resuscitation is strongly associated with 

subsequent long-term adverse outcomes for the infant, every effort should be made to optimize the 

care delivered immediately after birth (Whitesel et al., 2022). 

Efforts to improve delivery room care begin with a thorough examination of policies and 

procedures, which can be efficiently completed via an online multicenter delivery room safety 

audit. Safety audits provide opportunities for attendees to assess all aspects of neonatal 

resuscitation, including the indications for team attendance, team composition, timely 

communication with families, training requirements, and the use of methods such as briefing and 

debriefing, checklists, and videotape reviews. Regular use of briefings and debriefings, checklists, 

and videotape reviews was uncommon, although the first two demonstrate significant promise for 

increasing the quality and safety of delivery room care (M Edwards et al., 2015). 

22. Training and Education for ICU Staff 

The role of the post-anesthesia care unit has long been considered essential to delivering care after 

anesthesia. For complicated deliveries, this unit often reaches its ceiling of care, requiring the 

involvement of an intensive care unit to provide additional support and monitoring. 

A 26-year-old pregnant woman with a T5 spinal cord injury at 37 weeks gestation presents with a 

headache caused by autonomic dysreflexia triggered by labour. The obstetric team assesses her, 

and during examination, her autonomic dysreflexia worsens with fetal bradycardia, leading to 

preparation for an emergency caesarean section. Once in the operating room, the fetal heart rate 

stabilizes, but further decelerations prompt induction of general anesthesia for emergency delivery. 

Preparation includes comprehensive pre-briefing for simulation sessions involving obstetric and 

anesthesiology staff in a hospital setting with required equipment (M Rao et al., 2017). 
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Insufficient knowledge, attitude, and skills of nurses are barriers to providing eye care in the 

intensive care unit. Training on eye care clinical practice guidelines for anesthetized patients 

significantly improves nurses’ knowledge, attitude, and practice. Evidence-based eye care requires 

continuous guideline-based training and practice monitoring by nursing managers (Momeni 

Mehrjardi et al., 2021). 

ICU staff training and education should cover management of emergencies like magnesium sulfate 

toxicity, including symptom recognition, discontinuation of magnesium sulfate, and administration 

of calcium gluconate. Staff should be trained to perform focused history and physical examinations, 

initiate resuscitation with intravenous access, and support airway, breathing, and circulation. 

Recognizing complications and coordinating with anesthesiology for airway management are 

essential. Debriefing involves confidentiality and structured reflection on performance (Garber et 

al., 2018). 

23. Technological Advances in ICU Care 

The role of the intensive care unit (ICU) after complicated delivery may be particularly important. 

A large number of interventions are available, and the increased monitoring capacity also allows 

earlier recognition and treatment of complications. 

While relatively rare, peripartum admission to the intensive care unit (ICU) is increasing in 

frequency. Maternal characteristics are changing, and access to intermediate care units is preferable 

for patients requiring short-term admission. Close surveillance and adequate risk stratification 

remain the main priorities. A shift from primarily primary obstetric pathology to a combination of 

obstetric and non-obstetric complications has been reported. Although ICU admission following 

non-obstetric surgery is preferable, it is occasionally considered “best practice” after caesarean 

delivery (Farr et al., 2017). 

Intensive care in the post-anaesthesia unit is often required following complicated deliveries. 

Analgesia is provided by an epidural catheter or systemically. Depending on the type of analgesia, 

various techniques are available, such as continuous epidural or patient-controlled epidural 

analgesia, and patient-controlled intravenous analgesia. The risk of cardiorespiratory complications 

remains high in the post-anaesthesia care unit (PACU). The use of newer technologies has increased 

simultaneously; the routine arterial blood gas (ABG) measurement performed random sample 

analysis of hypoxaemic patients. Some instruments are unreliable only when used outside the 

reference range or are sensitive to interference. Non-invasive methods for the measurement of 

respiratory gases and oxyhaemoglobin saturation (SpO2) have been widely used since the late 

1970s. The capnograph and the oxygen analyser have been rarely used in the PACU owing to the 

technical difficulties that initially prevented their use and the belief that they were unnecessary 

once the patient could breathe adequately without assistance. Increasing patient safety concerns 

have drawn renewed attention to monitoring techniques in the PACU Lagos. Pre-oxygenation 

(denitrogenation) requires more than 3 min of 100% oxygen administration: anaesthetic agents 

impair the ventilatory response to hypoxia and a fall in arterial partial pressure of O2 (PaO2) may 

be observed soon after anaesthesia induction. 

Oxygen gas can be administered to maintain a high content in the inspired gases in the early phase, 

after which supplemental oxygen may be required owing to residual effects of sedatives and 

residual neuromuscular blockade. The pooling of fluids in the dependent parts of the lungs leads to 

a ventilation/perfusion mismatch and atelectasis, which may persist during the first few days after 

surgery. Fresh gases administered at high flows will have an impact up to the end of the anaesthetic 

and during immediate recovery, with a possible reduction in the second gas effect, but oxygen 

stores could also decrease. Increased oxygen delivery is another important element in the treatment 

of severely ill patients, but oxygen toxicity and absorptive atelectasis may occur at high 
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concentration for prolonged periods. Oxygen delivery depends initially on inspired oxygen 

concentration and minute ventilation. The use of sedatives and other drugs that affect the central 

respiratory drive is also important. Among the various problems that may initially be encountered, 

hypoventilation is the most frequent and is mainly due to residual central effects of anaesthetic 

agents, muscle relaxant and their antagonists and opiates administered during anaesthesia or 

postoperatively. The inability to maintain a patent airway and abnormalities of ventilation represent 

the major “endpoints” of all disorders. Hypoxia is the most important early sign of respiratory 

complications, although hypoventilation may cause severe hypercapnia even in the absence of 

hypoxaemia (Gupta et al., 2023). 

24. Patient Safety Protocols 

The Intensive Care Unit (ICU) provides essential support for patients requiring extended 

postoperative follow-up following complicated deliveries. The distribution of obstetric cases 

admitted to the ICU is heterogeneous, and comprehensive information on related safety protocols 

is limited (Yeon Yi et al., 2018). 

Global data comparing maternal deaths in similar institutions or among hospitals within the same 

country are scarce. In the United Kingdom, one in every 12 maternal deaths was related to 

anesthesia between 1952 and 1956, a figure that declined to one in 500,000 anesthetics during the 

1980s. Data from the Confidential Enquiries into Maternal Deaths, which encompasses both 

obstetric and general anesthesia for delivery, indicated that maternal deaths caused by anesthesia 

had decreased to zero by the year 2000. Planning for quality care necessitates a clear understanding 

of patient requirements. This clarifies the necessity for obstetric patients to be admitted to the ICU 

after delivery and anesthesia, thereby informing safety protocols to maintain standards (Chukwuma 

Ozumba et al., 2018). 

Obstetric patients discharged from the ICU often require continued monitoring and control, a need 

that the post-anesthesia care unit (PACU) cannot fulfill in its current configuration. The elevated 

critical character of these cases demands a more comprehensive infrastructure, encompassing both 

equipment and staff competencies, which the ICU is best positioned to provide. Recognizing 

circumstances that necessitate intensive care enables the establishment of appropriate standards to 

safeguard obstetric patients during the immediate post-delivery period (van Tunen et al., 2020). 

25. Future Directions in ICU Research 

Considerable research conducted worldwide has analyzed the causes, trends, and outcomes of 

maternal mortality, focusing on critically ill obstetric patients admitted to intensive care units 

(ICUs) (Yeon Yi et al., 2018). A 22-year review in a tertiary care center examined the indications 

and characteristics of these admissions, confirming that the APACHE II system is widely used for 

severity classification. Clinical profiles and outcomes recorded in various regions offer a 

foundation for future strategies in the critical-care management of such patients. In Southeast 

Nigeria, obstetric hemorrhage, eclampsia, septic shock, severe preeclampsia, and pulmonary 

embolism were identified as primary indications for ICU admission. Timely ICU care of high-risk 

obstetric patients correlated with reduced maternal mortality, a retrospective study of 89 obstetric 

ICU admissions out of 5176 deliveries revealed ruptured uterus as the most prevalent cause. The 

study also highlighted that maternal mortality was significantly associated with unbooked status, 

emphasizing the need for adequate antenatal care, prompt emergency presentation, skilled birth 

attendance, and proper ICU management for critical obstetric cases (Chukwuma Ozumba et al., 

2018). Peripartum ICU admissions are rising as maternal characteristics evolve, creating an urgent 

need for effective risk stratification and multidisciplinary care. The availability of intermediate-

care units is preferable for patients requiring short-term admission, offering a viable alternative to 

full ICU hospitalization (Farr et al., 2017). 
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Figure 5: Trend of Peripartum Intensive Care Admissions (2010-2025). 

26. Limitations of Current Practices 

Although patient safety and a low threshold for ICU admission characterize current practices, 

several limitations warrant attention (Farr et al., 2017). Stall investigations are insufficiently 

rigorous, impeding the confirmation of mortality statistics. The criterion stating that the ICU setting 

must provide continuous anesthetic care of sufficient quality for the patient’s full length of stay 

receives a similarly qualified recommendation. Therefore, services lacking sufficient competence 

are advised not to handle such patients, and those without an ICU bed to offer admission when 

necessary should pursue patients with appropriate services. Uncertainty remains about which 

management model best ensures that ICU teams have the appropriate expertise to provide adequate 

post-anaesthesia care for patients from other specialties. Critically ill obstetric patients require 

specialized management; anaesthetists with obstetric expertise should, either principally or on call, 

be involved in patient care (Chukwuma Ozumba et al., 2018). Yet just over one-third of institutions 

follow this practice. Therefore, the distinction between anaesthetic services and the ICU—as well 

as the designation of an intensity of care model—is necessary to identify the model most suited for 

a country before recommendations can be issued (Yeon Yi et al., 2018). 

27. Comparative Analysis of ICU Models 

The structure of intensive care units (ICUs) varies widely across the world owing to cultural and 

economic differences, resulting in variations in the admission of critically ill obstetric patients, 

organized care and ethical decision-making (Gupta et al., 2011). Single-centre retrospective 

analyses offer limited value, as findings may 

not apply to other institutions or national systems. Patient admissions can be classified broadly into 

five categories: high-dependency care, burns, polytrauma, neurosurgery/neuro-trauma and general 

poly-pharmacy overdose. Combined trauma and burns pose a particular challenge to intensive care 

management (Yeon Yi et al., 2018). Peripartum intensive care unit admissions are increasing in 

frequency, reflecting changing maternal characteristics. Adequate risk stratification with 

multidisciplinary care is essential, and access to intermediate-care units is preferable for patients 

with short-term admission (Farr et al., 2017). A multitude of issues must be considered before 

larger-scale application of these findings can be realized. 

http://www.diabeticstudies.org/


The Review of DIABETIC STUDIES 
Vol. 21 No. S7 2025 

 

WWW.DIABETICSTUDIES.ORG                                                                                                         240 

 

Table 27-1: Classification of Critical Care Admission Categories as Mentioned in the Text 

Admission 

Category / Unit 

Type 

Description and Primary Focus 

High-

dependency 

care 

Provides care for patients whose condition is less critical than those in the 

ICU but requires more intensive monitoring and treatment than a general 

ward. 

Burns Specializes in the treatment of patients with severe and complex burn 

injuries that require critical care. 

Polytrauma Focuses on patients with severe injuries affecting multiple organ systems, 

often resulting from major accidents. 

Neurosurgery/n

euro-trauma 

Dedicated to patients with brain or spinal cord injuries, or those who have 

undergone delicate neurosurgical procedures. 

General poly-

pharmacy 

overdose 

Manages complex poisoning cases resulting from the overdose of multiple 

medications. 

Intermediate-

care units 

Considered a preferable option for patients requiring short-term admission 

and a level of care that is between the general ward and the full ICU. 

 

28. Conclusion 

Maternal complications remain a worldwide concern and can significantly impact outcomes for 

both mother and neonate. Severe forms can require prolonged observation; in these cases, post-

anesthetic care unit staff may lack resources to provide the appropriate level of care. Such care can 

be delivered by staff with appropriate critical care training, in an intensive care setting. Decisions 

regarding a patient’s destination after surgery depend on several criteria, including surgical 

procedure, clinical status, and increased likelihood of complications. Anticipating the need for 

future interventions supports early ICU admission following major surgery. This approach 

enhances patient outcomes by ensuring timely management of complications and optimizing 

recovery processes. Ultimately, the integration of ICU resources in post-anesthesia care for 

complicated deliveries is essential for improving maternal and neonatal safety, reducing morbidity, 

and supporting comprehensive multidisciplinary care. 
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