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Abdelhakeem et al. (2021),
Egypt

Prospective
observational; n=35

Assessed pulse oximetry-derived
peripheral perfusion index for
pain assessment in intubated
critically ill surgical patients.

Peripheral perfusion index
should not be used for pain
assessment in critically ill
intubated surgical patients.

Arbour and Gelinas (2010),
Canada

Within-subject design;
n=105

Assessed vital signs for pain
assessment in postoperative
cardiac surgery ICU adults.

Findings about vital signs are
inconsistent; they should be
used cautiously and only as cues
when behavioral indicators are
unavailable.

Ayasrah (2016), Jordan

Prospective descriptive;
n=247

Evaluated care-related pain with
BPS and physiologic indicators
during routine nursing
procedures.

Clinicians should consider care-
related pain; relying mainly on
vital signs may be misleading.

Azevedo-Santos et al. (2016),
Brazil

Cross-sectional; n=15

Translated BPS into Brazilian
Portuguese and evaluated
psychometric properties.

Low reliability and no
meaningful correlation were
found between translated BPS
scores and physiologic
parameters during tracheal
suctioning.

Boitor et al. (2019), Canada

Repeated-measures
descriptive-correlational;
n=101

Evaluated vital signs for pain
detection in brain-injured ICU
patients.

Only increased systolic blood
pressure was positively
associated with pain; larger
studies are needed.

Ko et al. (2021), Seoul

Observational; n=12

Examined behavioral and
physiological responses to routine
painful procedures in
noncommunicative brain-injured
patients.

Physiologic changes should be
used as cues for pain
assessment rather than as the
sole basis for assessment.

Gelinas et al. (2007), Canada

Observational; n=55

Validated the English CPOT and
physiologic indicators in
mechanically ventilated critically
ill adults.

CPOT is reliable and valid,;
behavioral indicators provide
more valid pain information
than physiologic indicators.

Ahmed Hasanin et al. (2017),
Egypt

Prospective
observational; n=87

Investigated the role of pulse
oximetry-derived perfusion index
in pain assessment.

Changes in perfusion index
correlated well with changes in
BPS after painful stimulation.
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Arroyo-Novoa et al. (2008),
USA

Descriptive; n=755

Analyzed factors associated with
pain during tracheal suctioning.

L RLF TR

Surgical, younger, and non-
white patients reported higher
pain intensity; individualized
pain management is needed
during painful procedures.

Vazquez et al. (2011), Spain

Observational; n=96

Compared behavioral and
physiologic pain responses during
turning in invasively mechanically
ventilated patients.

Behavioral observation and
physiologic changes can help
objectify pain in nonverbal
patients; additional analgesia
before painful procedures may
be needed.

Ito et al. (2017), Japan

Observational; n=20

Determined how respiratory
status and disease characteristics
affect pain assessment.

BPS scores were significantly
associated with illness severity
and ventilatory capacity,
supporting patient-specific pain
assessment methods.

Erden et al. (2018), Turkey

Observational; n=120

Assessed vital signs for pain
assessment in neurosurgical ICU
adults.

Vital signs are not strong
indicators of pain; heart rate
and respiratory rate may be
used as cues when behavioral
indicators are not valid.

Ayasrah (2019), Jordan

Prospective cross-
sectional correlation;
n=247

Examined pain levels and
predictors during rest and routine
nursing procedures in
mechanically ventilated patients.

Many mechanically ventilated
patients experience pain at rest
and during procedures;
clinicians should identify risk
factors and intervene.

Robleda et al. (2016), Spain

Prospective observational
analytical; n=70

Evaluated pain during nursing
procedures and the usefulness of
vital signs and BIS.

Vital sign changes are poor pain
indicators; BIS may provide
useful information; preventive
analgesia reduces procedural
pain.

Puntillo et al. (2013/2014),
Multinational

Prospective multicenter
cross-sectional; n=3851

Assessed self-reported procedural
pain intensity and risk factors.

Awareness of risk factors for
procedural pain can help
clinicians select interventions to
minimize pain.

Akbari et al. (2024), Iran

Cross-sectional; n=40

Assessed correlations between
pain severity, APACHE Il, Ramsay
sedation score, and ventilation
parameters.

CPOT correlated with APACHE Il
and RSS; these variables should
be considered in pain
management planning.

Ito et al. (2021/2022), Japan

Observational; n=127

Clarified relationships among
iliness severity,
respiratory/hemodynamic status,
and pain scores.

BPS and CPOT were associated
with illness severity and
hemodynamics; tidal volume
reduction may be useful in pain
assessment.

Arbour et al. (2014), Canada

Observational; n=45

Validated vital signs for pain
detection in critically ill traumatic
brain injury patients.

Vital signs were not specific to
pain; respiratory rate may be a
potential indicator requiring
further validation.

Gutysz-Wojnicka et al. (2019),
Poland

Prospective descriptive;
n=28

Psychometric assessment of
behavioral and physiologic pain
indicators in Polish versions of BPS
and NVPS.

No significant differences were
found among raters; physiologic
indicators varied significantly
across observation phases.

Stotts et al. (2007), USA

Prospective descriptive-
correlational; n=5957

Examined pain perceptions and
responses during procedures in
younger and older adults.

Pain was highest during
procedures; younger adults
reported more distress than
older adults during procedures.
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Conclusion ly ventilated patients can be improved. When

Adequate pain assessment and management in planning pain management for critically ill
critically ill patients is a unique challenge for ICU patients, the treatment team should rec-
physicians and nurses. Most critical care nurs- 0gnize that pain experience is highly individ-
es do not know how to assess pain effectively ual while following guidelines. This approach
and objectively. By clarifying pain measure- €3 improve pain management and may reduce
ment methods based on patient condition and delirium, analgesic and opioid administration,
educating nurses regarding these recommenda- duration of mechanical ventilation, ICU length

tions, accurate pain assessment in mechanical- of stay, costs, complications, and mortality.

Factors Affecting Pain Assessment and Pain Severity in Mechanically Ventilated Patients Admitted to the Intensive Care Unit
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Table 1. Sample characteristics of reviewed studies

Study / country Design and sample Objective Main finding

Gelinas et al. (2011), Canada Pilot observational; n=9 Examined BIS, CPOT, and vital Behavioral indicators such as
signs during rest and painful CPOT are supported for
procedures in sedated nonverbal ICU patients,
mechanically ventilated adults. although deep sedation or

neuromuscular blockers may
limit behavioral observation; BIS
may be useful in selected

settings.
Faritous et al. (2016), Iran Observational; n=70 Compared BIS monitoring with CPOT scores correlated
CPOT and vital signs for pain positively with BIS at baseline,
assessment during painful during painful stimulation, and
procedures in intubated adults recovery; BIS may be more
after cardiac surgery. sensitive than hemodynamic

changes in deeply sedated
intubated ICU patients.

Chen et al. (2015), Taiwan Observational; n=120 Assessed diagnostic validity of Heart rate and blood pressure
physiologic indicators for pain should only be used as cues for
assessment in nonverbal patients. | further pain assessment, not as
independent indicators.

Phillips et al. (2018), Australia | Retrospective; n=441 Evaluated whether CPOT implementation increased
implementation of CPOT frequency of pain assessment,
increased appropriate pain especially in noncommunicative
assessment and affected patients, and was associated
analgesic/sedative use. with increased appropriate

analgesic and propofol use.

Khanna et al. (2018), India Prospective Compared CPOT with physiologic During painful procedures,

observational; n=180 indicators in mechanically systolic and diastolic blood
ventilated critically ill adults. pressure increased significantly,

except during positioning; CPOT
and Ramsay scale were
negatively correlated.

Boitor et al. (2016), Canada Prospective; n=125 Validated CPOT and vital signs in CPOT was validated for
relation to sensory and affective assessing sensory and affective
pain components during components of pain; vital signs
mediastinal tube removal after were not pain-specific and
cardiac surgery. should only trigger further

assessment.
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than younger patients at all three times. Sex did
not have a statistically significant effect on pain
severity, while surgical and non-white patients
reported higher pain intensity.

Stotts et al. reported that overall pain severity
did not differ by age, and no association was
observed between age and pain severity before,
during, or after procedures. During wound care
and tracheal suctioning, younger adults reported
significantly more pain than older adults. Pun-
tillo et al. found that procedural pain was not
strongly associated with patient-related vari-
ables such as age, sex, anxiety, or chronic pain.
Akbari et al. reported a significant correlation
between CPOT score and APACHE II and RSS
scores. Effective pain assessment and manage-
ment should therefore consider illness severity
and patient-specific conditions, because pain
perception differs among individuals.

Several studies have evaluated physiologic in-
dicators for pain assessment. Chen et al. found
no significant correlation between patient
self-reported pain intensity and heart rate or
blood pressure. Heart rate and blood pressure
may only serve as cues for pain assessment,
and further assessment is required when pain
is suspected. Hasanin et al. found a good cor-
relation between changes in the perfusion in-
dex measured by pulse oximetry and changes
in BPS after painful stimulation. In contrast,

Abdelhakeem et al. reported that peripheral

JISAIC / 46th Years, No. 127, 2nd Course, Vol. 2, No. 3, Autumn 2025

perfusion index should not be used to assess
pain in critically ill intubated surgical patients.
Erden et al. reported positive correlations be-
tween pain severity and heart rate and respi-
ratory rate, but emphasized that vital signs are
not strong indicators of pain in ICU patients.
They may be used as cues alongside other pain
assessment scales depending on the patient’s
level of consciousness. Robleda et al. reported
that bispectral index (BIS) scales are more sen-
sitive than vital signs and that changes in vital
signs are not good indicators of pain. Vital signs
are not specific to pain and may be affected by
drugs such as vasopressors, beta-blockers, and
antiarrhythmic agents, or by underlying dis-
ease that can partially inhibit physiological re-
sponses.

Faritous et al. reported that BIS monitoring can
be used together with CPOT for pain assess-
ment in intubated patients and is more sensi-
tive than monitoring hemodynamic changes.
BIS monitoring may be useful in deeply sedat-
ed intubated ICU patients. Boitor et al. found
that vital signs are not specific to pain and
should be used only as cues to initiate further
pain assessment with validated tools. The lack
of correlation between vital signs and standard
reference measures such as self-report and be-
havioral scales is a major limitation; therefore,
use of vital signs alone for pain assessment in
the ICU is problematic.

Journal of Iranian Society of
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has been recognized as a major stressor. During
ICU treatment, more than 40% to 70% of pa-
tients experience moderate to severe pain. Ap-
proximately 30% experience pain at rest and
50% during different nursing interventions.
Critically 1ill patients may experience pain
caused by underlying disease, injury, surgery,
or other nonsurgical interventions. Pain may
also result from noxious stimuli in the ICU
environment, such as invasive monitoring (ar-
terial lines and central venous catheters), ther-
apeutic equipment (positive-pressure ventila-
tion, hemofiltration, nasogastric feeding tubes),
routine physiotherapy (passive limb movement
and endotracheal suctioning), and routine nurs-
ing care such as repositioning. Physiological
responses to pain may lead to life-threaten-
ing hemodynamic instability, immune system
changes, hyperglycemia, and increased release
of cortisol, catecholamines, and antidiuret-
ic hormone. Higher pain levels may increase
complications, mortality, recovery time, and
health-care costs.

The ICU is expensive within the health-care
system and has been estimated to account for
nearly 1% of the gross domestic product in the
United States, with an average cost of 20,000 to
30,000 dollars for a 10- to 12-day stay. Studies
consistently show that clinicians underestimate
and overlook patient pain. One study reported

that 77% of patients remembered having pain

Factors Affecting Pain Assessment and Pain Severity in Mechanically Ventilated Patients Admitted to the Intensive Care Unit

while admitted to the ICU; 32% reported se-
vere pain and 60% reported moderate or severe
pain. This has led some authors to state that cli-
nicians do not adequately assess pain in ICU
patients.

Recent studies have explored how respiratory
status and other aspects of illness affect pain
assessment in mechanically ventilated patients.
Ito et al. reported that BPS scores were sig-
nificantly affected by sex, RASS, APACHE II
score, PaCO2, and HCO3, indicating the need
to consider pain assessment methods accord-
ing to severity of underlying disease, degree of
respiratory failure, and other patient-specific
conditions. In another study, Ito et al. reported
that BPS and CPOT scores were significantly
associated with hemodynamic changes and ill-
ness severity.

Al-Sutari et al. reported that pain at rest and
during nursing interventions had a significant
negative association with age. No significant
difference in pain at rest was observed accord-
ing to other demographic characteristics such
as sex, medical history, previous surgery, or
ventilation method. Male patients with a med-
ical diagnosis experienced more pain during
routine nursing interventions than those with a
surgical diagnosis. Arroyo-Novoa et al. found
that pain intensity during tracheal suctioning
was significantly higher than before or after

suctioning. Older patients reported less pain

Journal of Iranian Society of
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35% to 55% of nurses underestimate patients’
pain, and one study found that 64% of patients
received no analgesia before or during painful
procedures.

Ineffective pain control results from factors
such as inappropriate selection of pain assess-
ment tools, inadequate professional training,
and non-evidence-based pain management.
Pain relief'is an ethical and professional respon-
sibility for both physicians and nurses. Failure
to recognize and treat pain may be considered
an ethical and professional shortcoming. Accu-
rate pain assessment in mechanically ventilat-
ed patients is very difficult, and the assumption
that a sedated and unresponsive patient is pain-
free must be challenged. This study was con-
ducted to review published evidence on pain
assessment and factors affecting pain severity

in mechanically ventilated patients.

Materials and Methods

The present study used a systematic review de-
sign to examine literature related to pain. The
PICOS framework was considered in relation
to the aims, research question, and interven-
tions of the included studies. Two research-
ers familiar with systematic search methods
searched international databases including
ScienceDirect, PubMed, EMBASE, ProQuest
Central, and Web of Science, as well as Persian

databases including SID and Magiran.

JISAIC / 46th Years, No. 127, 2nd Course, Vol. 2, No. 3, Autumn 2025

The search was performed using Persian and
English keywords and possible MeSH-based
combinations between 2001 and 2024. Key-
words included pain, pain assessment, pain
management, mechanical ventilation, and in-
tensive care unit. The same two researchers
reviewed abstracts, removed unrelated arti-
cles, and identified relevant full texts for data
extraction. Studies were excluded if they were
conference abstracts, editorials, case reports, or
review articles. Overall, 38 articles were iden-
tified, and after careful review, 26 articles fully
relevant to the aim of the current study were

selected.

Results

In the initial search, 38 articles were identified.
After careful review, 26 studies were includ-
ed in this limited review according to the study
objectives. A sample of the characteristics of

the reviewed studies is presented in Table 1.

Discussion

Evidence shows that critically ill mechanical-
ly ventilated patients experience stressful, un-
pleasant, and potentially harmful experienc-
es during their ICU stay. These include pain,
fear, sleep deprivation, nightmares, inability to
speak, and feelings of isolation and loneliness.

Among these adverse experiences, acute pain

Journal of Iranian Society of
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Introduction

Pain is a persistent concern and a common
symptom in critically ill patients. Many criti-
cally ill patients in intensive care units, espe-
cially those receiving mechanical ventilation,
suffer from pain. The subjective experience
of pain varies from person to person and has
sensory, emotional, cognitive, physiological,
and behavioral dimensions. Pain may also be
influenced by factors such as age, sex, previous
experiences, beliefs, and culture.

If pain can be assessed as accurately as vital
signs such as temperature, respiratory rate,
heart rate, and blood pressure, it can be man-
aged more effectively; therefore, pain has been
identified as the fifth vital sign. Pain assess-
ment methods should be compatible with the
cognitive capacity and clinical condition of the
patient. Critically ill patients are often unable
to communicate effectively because of severe
illness, mechanical ventilation, sedative and
analgesic administration, or reduced level of
consciousness.

Inability to communicate pain is a major barri-
er to proper pain assessment and management
and creates a substantial risk of underestimated
and untreated pain. The Society of Critical Care
Medicine recommends routine pain monitoring
in all ICU patients. Recommendations from the
American Society for Pain Management Nurs-

ing and recent practical guidelines from the

-

Factors Affecting Pain Assessment and Pain Severity in Mechanically Ventilated Patients Admitted to the Intensive Care Unit

Society of Critical Care Medicine indicate that
behavioral indicators are a reliable option for
detecting pain in patients who cannot self-re-
port. Behavioral pain scales recommended by
critical care experts and SCCM guidelines in-
clude the Behavioral Pain Scale (BPS) and the
Critical-Care Pain Observation Tool (CPOT).
Studies have shown that approximately 50% to
71% of ICU patients experience unrecognized
or untreated pain, and each year an estimated
71% of ICU survivors remember this pain af-
ter discharge. Approximately 30% of patients
experience pain at rest, and this rate increases
to 50% during nursing procedures. More than
82% of ICU survivors remember pain or dis-
comfort related to the endotracheal tube. Pa-
tients who remember frightening painful ex-
periences are at higher risk of post-traumatic
stress disorder, which affects 34% to 38% of
ICU survivors.

Despite decades of research, pain remains a
significant problem for critically ill patients
during ICU admission, especially for mechan-
ically ventilated patients who cannot verbally
express pain. Pain is often neglected or given
lower priority than other life-threatening clin-
ical issues. It has been estimated that fewer
than 40% of nursing staff routinely assess pain
in nonverbal ICU patients. Most critical care
nurses do not know how to assess pain effec-

tively and objectively. Reports indicate that

Journal of Iranian Society of
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I Abstract

Introduction: Pain assessment is the first step in adequate pain relief and one of the most import-
ant goals in patient care. Nurses play a fundamental role in all stages of pain management and
patient assessment. During ICU treatment, more than 40% to 70% of patients experience mod-
erate to severe pain. This review aimed to investigate factors affecting pain assessment and pain
severity in patients admitted to intensive care units.

Methods: This review was conducted by searching domestic and international databases for arti-
cles published from 2001 to 2024. From 38 retrieved articles, 26 articles that were fully relevant
to the aim of the current study were selected and included.

Results: The reviewed studies indicated that pain may result from various noxious stimuli in the
ICU environment, including invasive monitoring, therapeutic equipment, routine physiotherapy,
and routine nursing care. Older patients reported less pain than younger patients before, during,
and after suctioning. The effect of sex on pain severity was not statistically significant, whereas
surgical patients and non-white patients reported higher pain intensity. Overall pain intensity
also did not differ by age, and no association was observed between age and pain severity before,
during, and after procedures.

Conclusion: Adequate pain assessment and management in critically ill patients is a unique chal-
lenge for physicians and nurses. Clarifying patient-specific pain assessment methods and training
nurses based on these recommendations can make accurate pain assessment in mechanically
ventilated patients possible. In planning pain management for these patients, clinicians should
follow guidelines while recognizing that the pain experience is highly individual. This may im-
prove pain management and subsequently reduce delirium, analgesic and opioid use, duration of
mechanical ventilation, ICU length of stay, costs, complications, and mortality.

Keywords: Pain assessment; Pain severity; Mechanical ventilation; Intensive care unit; Critical
care nursing; CPOT; BPS



Airway Management in Patients With Caustic Airway Burns From Acid or Alkali

Table 1. Early clinical manifestations of caustic ingestion
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System Signs and symptoms
Oropharynx Pain, dysphagia, odynophagia, excessive salivation
Airway Stridor, hoarseness, dysphonia, dysphagia, airway edema

Gastrointestinal tract

Epigastric pain, vomiting sometimes with hematemesis,
retrosternal pain

Systemic

Tachycardia, tachypnea, hypotension, fever

Perforation signs

Subcutaneous emphysema, Hamman sign, peritonitis

Table 2. Contraindicated interventions and reasons

Intervention

Reason for contraindication

Induced vomiting

Repeated contact of the injured mucosa with the caustic
substance and worsening injury or perforation

Neutralization

Exothermic reaction that combines chemical injury with
thermal injury

Gastric lavage

Risk of esophageal perforation and aspiration of gastric
contents

Activated charcoal

Poor adsorption and interference with endoscopy

Dilution Useful only during the first minutes after ingestion of alkaline
solids; harmful with acids because of heat generation
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for prevention of esophageal stricture only in
patients with grade 2b esophagitis.
Broad-spectrum antibiotics are administered
when perforation is suspected. Routine antibi-
otic prophylaxis is generally not recommended.
Other drugs include proton pump inhibitors,
which may reduce the severity of esophageal
injury; topical endoscopic mitomycin C with-
in 48 hours after ingestion, which may help
prevent scar formation and stricture; and oral
sucralfate, which may reduce esophageal stric-
ture in children.

All symptomatic patients should be admitted to
the ICU for close monitoring of airway status
and signs of perforation. In simultaneous inha-
lational burns, such as those caused by fire or
toxic fumes, additional treatments may include
nebulized heparin, nebulized 3% normal sa-
line, and high-frequency percussive ventilation
(HFPV) in grade 3 and 4 injuries.

Late Complications and Fol-
low-up

Esophageal stricture is the most common late
complication and occurs in approximately 30%
of caustic ingestions. Stricture can begin as

early as three weeks after ingestion but usually

JISAIC / 46th Years, No. 127, 2nd Course, Vol. 2, No. 3, Autumn 2025

occurs eight weeks or more later. Treatment in-
cludes esophageal dilation with Savary bougie
or balloon. Other complications include upper
gastrointestinal bleeding two to four weeks af-
ter ingestion, tracheoesophageal fistula several
months after ingestion, and esophageal carci-
noma years after injury. Patients require gastro-
enterology follow-up for outpatient endoscopy

to monitor late complications.

Conclusion

Airway management in patients with chemical
burns caused by acids or alkalis is one of the
most challenging situations in anesthesiology.
The keys to success include early recognition
of airway obstruction signs, prophylactic in-
tubation when significant injury is suspected,
use of appropriate techniques such as fiberoptic
intubation and video laryngoscopy, avoidance
of hazardous methods such as laryngeal mask
airway, bougie, and blind intubation, readiness
for surgical airway if intubation fails, and in-
tensive post-intubation care including NPO sta-
tus, fluids, and monitoring for complications.
Close collaboration among anesthesiologists,
emergency physicians, gastroenterologists, and
surgeons is essential to improve outcomes in

these patients.
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tion due to edema such as hoarseness, stridor,
labored breathing, or difficulty swallowing.
The preferred technique is airway examination
with a fiberoptic device and, when needed, in-
tubation with video laryngoscopy or fiberop-
tic assistance. Key recommendations include
avoiding blind intubation, avoiding laryngeal
mask airway (LMA), avoiding bougie use be-
cause of perforation risk, preparing a surgical
airway as backup, and considering awake fiber-
optic intubation because of the high likelihood
of difficult airway.

If possible, neuromuscular blocking agents
should be avoided for intubation because
bleeding and necrosis may distort anatomy. If a
difficult airway is anticipated, intravenous ket-
amine can be used to provide adequate sedation
for direct airway examination. Cricothyrotomy
or needle cricothyrotomy may be required in
the presence of very friable tissue or significant

edema.

Contraindicated or Harmful
Interventions

Induced vomiting is contraindicated because it
re-exposes injured mucosa to the caustic agent
and may worsen injury or cause perforation.
Neutralization is avoided because an exother-
mic reaction can combine chemical injury with
thermal injury. Gastric lavage is avoided be-

cause of the risk of esophageal perforation and

Airway Management in Patients With Caustic Airway Burns From Acid or Alkali

aspiration of gastric contents. Activated char-
coal has poor adsorption for caustic substances
and interferes with endoscopy. Dilution is use-
ful only in the first minutes after ingestion of
alkaline solids and may be harmful with acids
because heat may be generated.

Dilution with milk or water may be beneficial
only during the first few minutes after ingestion
of liquid substances, but delayed dilution may
be useful after ingestion of solid substances.
Dilution should not be performed in the pres-
ence of nausea, salivation, stridor, or abdomi-

nal distension.

Post-Intubation Care

General care includes strict NPO status until
the extent of injury is clarified, intravenous flu-
ids and blood products when needed, intrave-
nous analgesics as necessary with monitoring
of consciousness and respiration, and appropri-
ate positioning to reduce airway edema.
Corticosteroid use remains controversial. A
meta-analysis by Katibe et al. showed that
available evidence does not support cortico-
steroids for prevention of esophageal stricture
after caustic ingestion. However, a study by
Usta et al. in 83 children with grade 2b esoph-
ageal burns showed a lower rate of stricture in
children who received methylprednisolone for
three days (14.3% vs. 45.0%). European guide-

lines recommend intravenous dexamethasone
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Solid substances tend to adhere to tissues and
cause localized injury. Liquids, because they
are less adherent, may be swallowed in larg-
er quantities and cause diffuse injury. Liquids
may also be aspirated and cause upper-airway

damage.

Clinical Assessment

Clinical manifestations may range from as-
ymptomatic presentation to cardiac arrest.
Early symptoms of caustic ingestion include
oropharyngeal pain, dysphagia, odynophagia,
excessive salivation, stridor, hoarseness, dys-
phonia, airway edema, epigastric pain, vomit-
ing sometimes with hematemesis, retrosternal
pain, tachycardia, tachypnea, hypotension, fe-
ver, and signs of perforation such as subcutane-
ous emphysema, Hamman sign, and peritonitis.
An important point in examination is that the
presence or absence of oral burns does not reli-
ably predict the presence or absence of esoph-
ageal or gastric burns. Liquid substances may
cause serious lower gastrointestinal injury
without obvious oral burns.

Endoscopy is the gold standard for assessment
and diagnosis of clinically significant injuries
and should be performed within 12 to 24 hours
after ingestion unless perforation is suspected.
Chest and abdominal CT should be performed
if perforation is suspected; it is rapid, noninva-

sive, and reliable for identifying patients who

JISAIC / 46th Years, No. 127, 2nd Course, Vol. 2, No. 3, Autumn 2025

need emergency surgery. Chest and abdomi-
nal radiography may help detect perforation,
pneumomediastinum, free subdiaphragmatic
air, and pulmonary infiltrates caused by aspira-
tion. Laboratory tests may include CBC, BMP,
magnesium in hydrofluoric acid burns, venous
blood gas and lactate, CRP, liver function tests,
coagulation studies, and type and screen. Leu-
kocytosis, thrombocytopenia, high CRP, lac-
tic acidosis, renal failure, and abnormal liver
enzymes may predict transmural necrosis and

poor outcome.

Airway Management

In patients with caustic ingestion, the first pri-
ority is airway monitoring and control. All pa-
tients should be assessed immediately for air-
way status and vital signs and should undergo
cardiac monitoring and intravenous access.
Timing of intubation is critical. One study
showed that up to 50% of adults who ingest
large quantities of caustic substances require
intubation. Early intubation in suspected sig-
nificant injury improves outcomes and reduces
airway complications.

Indications for intubation include level of con-
sciousness less than 8, carboxyhemoglobin
level greater than 20%, respiratory failure with
hypoxemia or hypercapnia, extensive facial and
neck burns because edema progresses during

the first 48 hours, and signs of airway obstruc-
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Introduction

Caustic airway burn is a serious medical emer-
gency that can lead to significant morbidity and
mortality. These injuries usually occur after in-
tentional or accidental ingestion of acidic or
alkaline substances. Worldwide, approximate-
ly 80% of caustic ingestions occur in young
children, usually involving small accidental
ingestions and often having a benign course. In
adults, caustic ingestion is often intentional, in-
volves larger quantities, and can be life-threat-
ening.

Common caustic agents include liquid and sol-
id drain and toilet cleaners. Industrial products
are usually more concentrated than household
products and are therefore more injurious.
Common acids include hydrochloric acid, sul-
furic acid from car batteries, and concentrated
acetic acid. Common alkalis include sodium
hydroxide or potassium hydroxide in drain
cleaners, ammonia, and bleaches.

Airway management in these patients is chal-
lenging because edema, hemorrhage, and tis-
sue necrosis may progress over time. The anes-
thesiologist plays a key role in preserving life

by securing a safe airway.

Pathophysiology of Injury
Acid-related injury: Acids cause tissue damage
through coagulation necrosis. In this type of

injury, a protective eschar layer forms and can

Bn—————————

Airway Management in Patients With Caustic Airway Burns From Acid or Alkali

partially limit further penetration of the sub-
stance. Acids usually affect the stomach more
than the esophagus because they are often less
viscous and pass rapidly through the esophagus
into the stomach. However, acids may cause
more upper-airway injury because they stimu-
late the pharyngeal reflex.

Concentrated acetic acid (80%) can cause rap-
1d and progressive upper-airway obstruction.
In one case report, ingestion of concentrated
acetic acid in a child caused severe airway ob-
struction in which intubation and mask venti-
lation were impossible, requiring emergency
cricothyrotomy.

Alkali-related injury: Alkalis cause penetrating
injury through liquefactive necrosis. This pro-
cess includes saponification of fats and cellular
lysis and may progress transmurally, eventual-
ly causing perforation. Unlike acids, alkalis do
not create a protective eschar, and injury contin-
ues until the substance is neutralized or diluted.
Alkalis are more likely to injure the esophagus
than the stomach, although ingestion of large
quantities can severely involve both.

The extent of tissue damage depends on the
pH of the agent, the residual acid or alkali titer
(TAR), duration of tissue contact, the amount
ingested, and the physical form of the substance
(liquid, solid, or gel). Alkalis with pH greater
than 12 cause more serious injury. TAR may

be a more accurate measure of injury potential.
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I Abstract

Airway burns caused by acidic or alkaline substances are life-threatening emergencies in anes-
thesiology and critical care medicine. These substances cause tissue damage through different
mechanisms, namely coagulation necrosis in acids and liquefactive necrosis in alkalis. Laryngeal
edema, hemorrhage, tissue necrosis, and airway obstruction are common complications. Airway
management in these patients is challenging and requires a systematic approach with readiness
for difficult airway management. This article discusses the pathophysiology of injury, clinical
assessment, and airway management strategies, including early fiberoptic intubation, avoidance
of laryngeal mask airways and bougies, and preparation for a surgical airway.

Keywords: Chemical burn; Caustic ingestion; Airway; Acid; Alkali; Intubation; Anesthesia
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Table 1. Matching of InterTAK diagnostic criteria (2018) with the clinical, laboratory, and imaging findings in the
present patient

InterTAK diagnostic criterion Findings in the present patient

Transient left ventricular dysfunction beyond a single coronary Echocardiography showed EF=35% with mid-ventricular

artery territory akinesia and preserved basal and apical contraction.

New electrocardiographic changes ST-segment elevation in the precordial leads (V2-V5).

Moderate elevation of cardiac biomarkers Troponin increased from 0.34 to 6.6 ng/mL and CK-MB
increased to 30 U/L.

Absence of obstructive coronary artery disease Coronary angiography showed normal epicardial coronary
arteries without obstructive lesion.

Presence of a known emotional or physical trigger Failed spinal anesthesia, severe preoperative anxiety, and
surgical stress.

Exclusion of alternative diagnoses Echocardiographic and angiographic findings were not
compatible with acute myocardial infarction.

Gradual recovery of left ventricular function on follow-up Gradual improvement in hemodynamic, respiratory, and
cardiac function during ICU admission.
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possibility of dynamic left ventricular outflow
tract (LVOT) obstruction, which can occur
in some forms of TC. If LVOT obstruction is
present, positive inotropes may increase the
gradient and worsen hemodynamic instability.
In such situations, beta-blockers and cautious
fluid administration may be recommended.
This highlights the importance of early echo-
cardiography to guide vasoactive treatment in
the perioperative setting.

The perioperative period provides a unique
setting for TC because emotional and physical
stressors coexist. Preventive strategies may in-
clude adequate control of preoperative anxiety,
avoidance of repeated and traumatic attempts
at regional anesthesia, maintenance of sta-
ble conditions during induction, and adequate
analgesia to reduce sympathetic activation.
One possible factor contributing to stress and
failed spinal anesthesia in this patient was the
history of lumbar laminectomy. Previous spi-
nal surgery may create epidural fibrosis, scar
tissue, and altered neuraxial anatomy, making
neuraxial blocks technically more difficult and
reducing their likelihood of success. Repeated

attempts at neuraxial blockade together with

Takotsubo Cardiomyopathy in the Operating Room: A Rare Presentation During General Anesthesia

increasing anxiety may have intensified sym-
pathetic activation and contributed to TC.

Although TC is generally reversible, recur-
rence has been reported. Systematic reviews
have reported recurrence rates of 1% to 10%,
underscoring the need for cardiac follow-up
and patient education. With increasing recog-
nition of TC in the perioperative environment,
anesthesiologists should remain vigilant during

future anesthetic exposures in affected patients.

Conclusion

Intraoperative ~ Takotsubo

should be considered in female patients with

cardiomyopathy

sudden unexplained hemodynamic collapse,
particularly in the presence of severe perioper-
ative stress or failed regional anesthesia. Rapid
diagnosis, timely echocardiography, exclusion
of coronary obstruction, and individualized he-
modynamic management are essential for im-
proving outcomes. From an anesthetic perspec-
tive, meticulous stress control and cautious use
of catecholamines are central in the prevention
and management of this rare but potentially

life-threatening complication.
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ually improved over three days, cardiac mark-
ers decreased, and left ventricular function im-
proved. She was discharged from the ICU after

ten days in stable condition.

Discussion

This case demonstrates intraoperative Takot-
subo cardiomyopathy in a high-risk female
patient undergoing elective gynecologic sur-
gery after perioperative stressors. The tempo-
ral relationship among failed spinal anesthesia,
increasing anxiety, subsequent induction of
general anesthesia, and sudden hemodynamic
collapse supports a stress-dependent patho-
physiologic mechanism. TC predominantly af-
fects postmenopausal or middle-aged women
and is usually triggered by intense emotional or
physical stress. Perioperative stress, including
anxiety, painful stimulation, airway manipula-
tion, and hemodynamic fluctuations, is a recog-
nized trigger.

The dominant pathophysiological hypothesis in
TC is an acute catecholamine surge that caus-
es myocardial stunning through direct myocyte
toxicity, coronary microvascular dysfunction,
and altered myocardial metabolism. The acute
intraoperative development of bradycardia,
severe hypotension, and pulmonary edema
requires rapid evaluation of life-threatening
causes. Differential diagnoses include acute

coronary syndrome, pulmonary embolism,

anaphylaxis, aspiration, tension pneumotho-

rax, and acute valvular dysfunction. Perioper-
ative TC i1s diagnostically challenging because
it closely resembles acute coronary syndrome.
Distinguishing these entities is critical because
ST-elevation myocardial infarction requires ur-
gent reperfusion, whereas TC is primarily man-
aged supportively.

In this patient, the absence of significant in-
traoperative ischemic ECG changes and the
presence of regional wall-motion abnormali-
ties not limited to a single coronary artery ter-
ritory raised suspicion for Takotsubo cardio-
myopathy. Coronary angiography ultimately
confirmed the absence of obstructive coronary
artery disease, consistent with stress-induced
cardiomyopathy. Early cardiology consultation
and prompt echocardiography are therefore es-
sential in unexplained perioperative cardiovas-
cular collapse.

Treatment of Takotsubo cardiomyopathy is
mainly supportive and aims to maintain ade-
quate organ perfusion while reducing additional
adrenergic stimulation. In severe hypotension,
vasopressors are often necessary; however,
excessive catecholamine administration may
theoretically worsen myocardial dysfunction.
In the present case, norepinephrine was titrat-
ed carefully to maintain perfusion, resulting in
gradual hemodynamic stabilization.

An 1mportant anesthetic consideration is the
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Regional anesthesia was initially planned; how-
ever, despite attempts, spinal anesthesia failed
and the patient became increasingly anxious.
General anesthesia with endotracheal intuba-
tion was therefore induced with intravenous
propofol 60 mg, fentanyl 100 micrograms, li-
docaine 60 mg, and atracurium 30 mg to fa-
cilitate intubation. Anesthesia was maintained
with isoflurane at 1.2 MAC. The patient was
hemodynamically stable during the early phase
of surgery.

Approximately 30 minutes after induction, she
developed sudden bradycardia followed by se-
vere hypotension and acute pulmonary edema,
manifested by bilateral crackles and decreased
breath sounds on the right side. No significant
ischemic changes were observed on intraoper-
ative ECG monitoring. Estimated blood loss
was less than 100 mL, and baseline hemoglo-
bin was 12.3 g/dL. Norepinephrine infusion
was started for hemodynamic support, and 10
mg intravenous furosemide was administered
for pulmonary edema. With vasopressor sup-
port, blood pressure gradually improved, and
the surgeon was asked to complete the proce-
dure as soon as possible.

At the end of surgery, because vasopressor re-
quirements had decreased, pulmonary findings
had partially improved, and postoperative neu-
rologic evaluation was needed because of the

history of transient ischemic attack, the patient

Takotsubo Cardiomyopathy in the Operating Room: A Rare Presentation During General Anesthesia

was extubated. In the recovery unit, a 12-lead
ECG showed ST elevation in the precordial
leads (V2-V5). Arterial blood gas was normal,
and the patient was transferred to the ICU.
Postoperatively, the patient developed dyspnea,
chest discomfort, and hypoxemia. Laboratory
tests showed an increase in troponin from 0.34
to 6.6 ng/mL and an increase in CK-MB to 30
U/L; CRP was 103 mg/L. ECG showed sinus
tachycardia with premature atrial beats. Trans-
thoracic echocardiography showed reduced
LVEEF to 35%, moderate left ventricular systol-
ic dysfunction, and akinesia of the mid-ventric-
ular segments with preserved basal and apical
contraction, compatible with an atypical form
of stress-induced cardiomyopathy. Systolic
pulmonary artery pressure was 34 mmHg, and
moderate mitral regurgitation was also report-
ed. Coronary angiography showed normal epi-
cardial coronary arteries without obstructive
disease. Based on the clinical, laboratory, and
imaging findings, Takotsubo cardiomyopathy
was diagnosed.

In the ICU, the patient received supportive
treatment including oxygen therapy and nonin-
vasive ventilation for the first 48 hours because
of cardiogenic pulmonary edema, vasopressor
support with norepinephrine infusion at 5-10
micrograms/min for the first 72 hours, and al-
dactone 25 mg twice daily from the fourth day.

Her hemodynamic and respiratory status grad-

Journal of Iranian Society of
Anaesthesiology & Intensive Care



JISAIC / 46th Years, No. 127, 2nd Course, Vol. 2, No. 3, Autumn 2025

Introduction

Takotsubo cardiomyopathy (TC), also known
as stress-induced cardiomyopathy or bro-
ken-heart syndrome, is a relatively rare acute
cardiac syndrome characterized by transient
left ventricular dysfunction in the absence of
obstructive coronary artery disease. The dis-
ease was first described in Japan in 1991. It
predominantly affects postmenopausal wom-
en and often occurs after severe emotional or
physical stress. A sudden increase in catechol-
amines and excessive activation of the sympa-
thetic nervous system may lead to myocardial
hypokinesia or akinesia.

Surgical procedures, induction of anesthesia,
and other perioperative stressors are recognized
triggers of TC. Although perioperative TC is
uncommon, it can have severe consequenc-
es. Perioperative presentations are observed
mainly in women with multiple comorbidities
and may lead to hemodynamic instability or
arrhythmia during anesthesia. Differentiating
stress-induced cardiomyopathy from acute
myocardial infarction is critically important
because their therapeutic strategies differ. This
article presents a case of intraoperative TC in
a high-risk surgical patient and discusses anes-
thetic implications, pathophysiological mech-

anisms, and perioperative management.

Case Presentation

Written informed consent was obtained from
the patient for publication of this case and re-
lated clinical information. A 50-year-old wom-
an was scheduled for elective gynecologic
surgery, including hysteroscopy, anterior and
posterior repair (APR), and transobturator tape
(TOT) sling insertion. Her medical history in-
cluded hypothyroidism and a transient ischemic
attack one year before admission. Her medica-
tions included levothyroxine 100 micrograms
daily, aspirin 80 mg daily, atorvastatin 20 mg
daily, and metoprolol 25 mg daily. She had a
history of cesarean section and lumbar lami-
nectomy, and no complication from previous
anesthesia was reported. She had no history of
drug allergy.

Preoperative cardiac evaluation showed nor-
mal sinus rhythm and a left ventricular ejection
fraction (LVEF) of 60%. She was classified as
American Society of Anesthesiologists (ASA)
physical status II. On arrival in the operating
room, she had marked anxiety and received 1
mg intravenous midazolam before standard
monitoring was initiated. Initial monitoring
showed blood pressure 110/65 mmHg, heart
rate 60 beats per minute, respiratory rate 14 per
minute, oxygen saturation 93% on room air, and

normal sinus rhythm on electrocardiography.
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I Abstract

Background: Takotsubo cardiomyopathy (TC), also known as stress-induced cardiomyopathy,
is a transient left ventricular systolic dysfunction that mimics acute coronary syndrome in the
absence of obstructive coronary artery disease. Perioperative stressors, including anxiety, failed
regional anesthesia, and surgical stimulation, may precipitate this condition. Early recognition is
essential because management differs significantly from acute myocardial infarction.

Case Presentation: The patient was a 50-year-old woman with hypothyroidism and a prior tran-
sient ischemic attack who underwent elective gynecologic surgery. Following unsuccessful spi-
nal anesthesia and escalating anxiety, general anesthesia was induced. Approximately 30 minutes
after induction, the patient developed sudden bradycardia, severe hypotension, and acute pulmo-
nary edema. No ischemic changes were observed on intraoperative electrocardiography (lead
IT); however, ST elevation was detected in the precordial leads during PACU stay. Hemodynam-
ic stabilization was achieved with norepinephrine infusion. Postoperatively, cardiac biomark-
ers were elevated, and transthoracic echocardiography revealed reduced ejection fraction (35%)
with mid-ventricular akinesia and preserved basal and apical contraction. Coronary angiography
demonstrated normal epicardial coronary arteries, confirming Takotsubo cardiomyopathy. The
patient received supportive intensive care management, resulting in gradual clinical and echocar-
diographic recovery. She was discharged from the ICU after ten days in stable condition.

Conclusion: Intraoperative Takotsubo cardiomyopathy should be considered in female patients
presenting with unexplained perioperative hemodynamic instability, particularly in the setting of
significant emotional or major surgical stress. Early echocardiographic evaluation and individu-
alized hemodynamic management are critical to optimize outcomes.

Keywords: Takotsubo cardiomyopathy; Stress-induced cardiomyopathy; Perioperative compli-
cation; Anesthesia; Intraoperative hypotension
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Table 3. Frequency of complications by anesthesia type

Complication Status General anesthesia Spinal anesthesia P value
Nausea and vomiting No 46 (86.8%) 45 (95.7%) 0.16
Nausea and vomiting Yes 7 (13.2%) 2 (4.3%) 0.16
Pain No 32 (60.4%) 46 (97.9%) <0.001
Pain Yes 21 (39.6%) 1(2.1%)
Respiratory problems No 53 (100%) 45 (95.7%) 0.21
Respiratory problems Yes 0 2 (4.3%)
Cardiac problems No 44 (83%) 46 (97.9%) 0.01
Cardiac problems Yes 9 (17%) 1(2.1%)
Shivering No 47 (88.7%) 40 (85.1%) 0.71
Shivering Yes 6(11.3%) 5(14.9%)
Agitation No 51 (96.2%) 47 (100%) 0.49
Agitation Yes 2(3.8%) 0
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fracture surgery at Imam Khomeini Hospital in

Urmia. Older age and female sex were associ-
ated with longer PACU stay. Spinal anesthesia
appeared to be associated with lower rates of
pain and cardiac complications compared with
general anesthesia. Effective pain control, clos-
er monitoring of older and female patients, and
informed selection of anesthesia method based
on patient profile may improve post-anesthesia
care and facilitate safe discharge. Future pro-
spective studies with larger sample sizes and
more control for confounding factors are rec-
ommended.

Table 1. Comparison of mean PACU stay by sex
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Variable Male Female P value
Mean PACU stay (min) 47.64 52.88 0.02
Standard deviation 8.24 10.02 0.02
Median 45 55 0.02

Table 2. Frequency of complications by sex
Complication Status Female Male P value
Nausea and vomiting No 19 (73.1%) 72 (97.3%) 0.001
Nausea and vomiting Yes 7 (26.9%) 2 (2.7%) 0.001
Pain No 21 (80.8%) 57 (77.0%) 0.69
Pain Yes 5(19.2%) 17 (23.0%)
Respiratory problems No 24 (92.3%) 74 (100%) 0.06
Respiratory problems Yes 2(7.7%) 0
Cardiac problems No 22 (84.6%) 68 (91.9%) 0.28
Cardiac problems Yes 4 (15.4%) 6(8.1%)
Shivering No 23 (88.5%) 67 (90.5%) 0.71
Shivering Yes 3(11.5%) 7 (9.5%)
Agitation No 25 (96.2%) 73 (98.6%) 0.45
Agitation Yes 1(3.8%) 1(1.4%)
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sociated with pain, nausea, and hypertension
among patients undergoing orthopedic surgery.
The highest and lowest complications were
vomiting and blood pressure changes, respec-
tively. In the present study, pain was the most
important reported problem, and blood pres-
sure changes were included under cardiac com-
plications, which were reported in 10% of pa-
tients. In a Korean study of patients undergoing
femur fracture repair under general anesthesia,
the overall incidence of postoperative pulmo-
nary complications was 7%. In comparison, re-
spiratory complications were less common in
the present study.

Pain in the PACU was more common among
men and older individuals in this study, al-
though these differences were not statistically
significant. A Danish study reported that per-
sistent pain could be the main cause of delay in
meeting PACU discharge criteria after total hip
and knee arthroplasty. Therefore, pain control
in patients undergoing femoral fracture surgery
should be prioritized for all patients regardless
of age and sex, and particularly for those un-
dergoing general anesthesia because of the sig-
nificant difference observed.

After pain, cardiac problems and shivering were
the next most frequent complications, and nau-
sea and vomiting occurred in 9% of patients. In
studies with older populations and higher pro-
portions of women, vomiting has been reported
at higher rates. In the present study, women ap-
peared more likely to experience nausea/vom-
iting and cardiac complications, although the
statistically significant difference was observed

Frequency of Post-Anesthesia Complications After Femoral Fracture Surgery in the Post-Anesthesia

Care Unit of Imam Khomeini Hospital, Urmia, in 2024

only for nausea and vomiting.

Most patients in this study underwent sur-
gery under general anesthesia (53%). Cardi-
ac problems, nausea and vomiting, and pain
were more frequent under general anesthesia
than under spinal anesthesia. In a systematic
review and meta-analysis comparing neuraxial
and general anesthesia for hip fracture surgery,
general anesthesia was associated with a sig-
nificant increase in acute renal failure, but not
with short-term mortality, delirium, nausea and
vomiting, acute heart failure, pulmonary embo-
lism, or pneumonia. In the present study, nau-
sea and vomiting were more common under
general anesthesia, but this association was not
statistically significant. Spinal anesthesia in our
hospital appeared to be associated with fewer
gastrointestinal and cardiac problems and less
reported pain in the PACU, except for respira-
tory problems.

The mean PACU stay was 49 minutes. Nine-
ty-six percent of patients stayed in the PACU
for one hour or less, and only two patients
stayed longer than one hour. This is similar
to findings reported in other Iranian studies.
PACU stay was significantly associated with
age and sex, being longer in older patients and
women. Other studies have also suggested that
age, surgical duration, and overall health status
can affect PACU length of stay.

Conclusion

Pain was the most common complication in
the PACU among patients undergoing femoral
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Complications included cardiovascular prob-

lems (tachycardia, bradycardia, hypotension,
hypertension), respiratory problems (tachy-
pnea, bradypnea, oxygen desaturation), pain
assessed by the visual analogue scale (VAS),
nausea and vomiting, shivering, and agitation
assessed by the Richmond Agitation-Sedation
Scale (RASS). If moderate to severe pain or
agitation occurred, standard interventions such
as fentanyl or midazolam were administered.
The study was approved by the Ethics Com-
mittee of Urmia University of Medical Sci-
ences with ethics code IR.UMSU.HIMAM.
REC.1403.007.

Data Analysis

Data were analyzed using descriptive statistics
(mean, standard deviation, frequency, and per-
centage) and analytical tests (Fisher’s exact test
and Spearman correlation) in SPSS version 26.
A significance level of less than 0.05 was con-
sidered statistically significant.

Results

The mean age of patients was 68.19 +/- 13.38
years, ranging from 18 to 101 years. Seven-
ty-four patients (74%) were men and 26 (26%)
were women. Fifty-three percent underwent
general anesthesia and 47% underwent spinal
anesthesia. The mean duration of PACU stay
was 49 minutes. PACU stay had a significant
positive correlation with age (r=0.32, P=0.001).
PACU stay was also significantly longer in
women than in men (P=0.02).

The most common reported complication was
pain, with a frequency of 22%. Shivering and
cardiac problems each accounted for 10% of
complications, nausea and vomiting for 9%, and
agitation and respiratory problems each for 2%.
Analysis of the association between complica-
tions and different variables showed that nau-
sea and vomiting were significantly more fre-
quent in women than in men (26.9% vs. 2.7%,
P=0.001). Cardiac problems were significant-
ly more frequent in patients receiving general
anesthesia than in those receiving spinal anes-
thesia (17% vs. 2.1%, P=0.001). Pain was also
significantly more frequent under general anes-
thesia than under spinal anesthesia (36.9% vs.
2.1%, P<0.001). No significant association was
observed between other complications and sex,
anesthesia type, or age.

Discussion

The findings of the present study showed that
pain, with a frequency of 22%, was the most
common adverse event among patients under-
going femoral fracture surgery in the PACU.
Shivering and cardiac problems each occurred
in 10%, agitation and respiratory problems
each in 2%, and nausea and vomiting in 9%.
Nausea and vomiting were significantly more
frequent among women. Cardiac problems and
pain were significantly more frequent among
patients who received general anesthesia than
among those who received spinal anesthesia.
In a study conducted at Kashan University of
Medical Sciences, female sex was directly as-
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Introduction

Femoral fracture is an important and high-risk
fracture, especially among older adults, and is
associated with significant morbidity and mor-
tality. The annual global incidence of femoral
fracture is estimated at 10 to 21 per 100,000
population. These fractures are generally man-
aged surgically, including internal fixation and
hip arthroplasty for femoral neck fractures.
Such surgery may impose considerable stress
on patients and their families and may be ac-
companied by complications such as bleeding,
pulmonary complications, deep vein thrombo-
sis (DVT), and wound infection.

The body’s response to surgical stress and injury
includes secretion of cortisol, catecholamines,
cytokines, antidiuretic hormone (ADH), and
glucagon. These metabolic responses may dis-
turb important physiological functions. At the
same time, residual effects of anesthetic drugs
and muscle relaxants may impair the body’s
ability to restore physiologic balance and re-
cover safely from anesthesia and surgery in the
PACU, resulting in post-anesthesia complica-
tions. A high rate of perioperative complica-
tions has been associated with factors such as
cardiopulmonary status, DVT, delirium, and
confusion. Dehydration and electrolyte disor-
ders are also important factors affecting recov-
ery after major orthopedic surgery such as fem-
oral fracture surgery.

The goals of the PACU care team are gradu-
al emergence from anesthesia, mitigation of
abrupt physiological changes, rapid recogni-

n
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tion and correction of airway obstruction, se-
vere hypertension or hypotension, hypoxemia,
and reduction of complications such as pain,
temperature disturbance, agitation, delirium,
nausea, and vomiting. Optimal management of
these patients from admission to discharge is
important. The PACU plays a vital role in early
identification and management of complica-
tions related to anesthesia and surgery. Because
previous studies have reported inconsistent re-
sults regarding the type and frequency of these
complications, and because no study had been
conducted in this region, the present study was
designed to evaluate post-anesthesia compli-
cations after femoral fracture surgery in the
PACU of Imam Khomeini Hospital in Urmia.

Materials and Methods

This analytical cross-sectional study was con-
ducted during the first three months of 2024
among all patients older than 18 years who
underwent femoral fracture surgery at Imam
Khomeini Hospital in Urmia. Patients with
pathological fractures, symptomatic hip joint
disease, or severe underlying neurologic, renal,
cardiac, or respiratory disease were excluded.
Census sampling was used, and 100 eligible
patients entered the study.

Demographic information (age and sex), an-
esthesia type (general or spinal), duration of
PACU stay (minutes), and complications were
extracted from medical records and operat-
ing room reports and recorded in a checklist.
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I Abstract

Introduction: Femoral fracture is among the high-risk fractures associated with considerable
morbidity and mortality. Management of complications in the post-anesthesia care unit (PACU)
plays an important role in improving patient outcomes. This study aimed to determine the fre-
quency of post-anesthesia complications after femoral fracture surgery in the PACU.
Materials and Methods: In this analytical cross-sectional study, all patients who underwent fem-
oral fracture surgery at Imam Khomeini Hospital in Urmia during the first three months of 2024
were enrolled by census sampling. Demographic data, duration of PACU stay, and complications
including pain, nausea and vomiting, cardiac and respiratory problems, shivering, and agitation
were collected and analyzed using SPSS version 26 and appropriate statistical tests.

Results: A total of 100 patients were studied. Seventy-four percent were male and 26% were fe-
male, with a mean age of 68.19 +/- 13.38 years. The mean PACU stay was 49 minutes. The most
common complication was pain (22%). Shivering and cardiac problems each occurred in 10%,
nausea and vomiting in 9%, and agitation and respiratory problems each in 2%. PACU stay had
a significant positive correlation with age (r=0.32, P=0.001). PACU stay was significantly longer
in women than in men (P=0.02). Nausea and vomiting were significantly more frequent in wom-
en than in men (26.9% vs. 2.7%, P=0.001). Cardiac problems (17% vs. 2.1%, P=0.001) and pain
(36.9% vs. 2.1%, P<0.001) were significantly more frequent under general anesthesia than under
spinal anesthesia. No significant association was observed between other complications and sex,
anesthesia type, or age.

Conclusion: Pain was the most common PACU complication after femoral fracture surgery. Con-
tinuous monitoring and appropriate anesthetic and analgesic approaches, particularly with atten-
tion to age, sex, and anesthesia type, appear necessary. Life-threatening complications were not
common in this study.

Keywords: Post-anesthesia complications; Femoral fracture; Post-anesthesia care unit; Urmia
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Table 1. Distribution of persistent symptoms by age group, sex, prevalence, and sex-specific frequency

T A

Persistent Age distribution Sex distribution Prevalence | Number Confidence interval / sex-specific
symptom frequency
Dyspnea during 18-29: 0%; 30-50: Male: 5; Female: 5 5.52% 10 Male Cl: 2-11%; male frequency:
usual activity 5%; 51-60: 16% 4.8%; Female Cl: 2-14%; female
frequency: 6%
Dyspnea during 18-29: 35%; 30-50: | Male: 26; Female: 31 | 31.49% 57 Male Cl: 17-34%; male frequency:
activity greater 30%; 51-60: 41% 25%; Female Cl: 29-51%; female
than usual frequency: 39%
Olfactory 18-29: 5%; 30-50: Male: 5; Female: 8 7.18% 13 Male ClI: 2-11%; male frequency:
dysfunction 7%; 51-60: 0% 4%: Female Cl: 5-19%; female
frequency: 10%
Chest pain 18-29: 0%; 30-50: Male: 7; Female: 4 6.07% 11 Male Cl: 3-13%; male frequency:
6%; 51-60: 8% 6%; Female Cl: 1-13%; female
frequency: 5%
Arthralgia 18-29: 0%; 30-50: Male: 6; Female: 7 7.18% 13 Male ClI: 2-12%; male frequency:
8.6%; 51-60: 0% 5%; Female Cl: 4-17%; female
frequency: 8%
Myalgia 18-29: 11%; 30-50: | Male: 8; Female: 6 7.73% 14 Male Cl: 3-14%; male frequency:
7%; 51-60: 0% 7%; Female Cl: 3-16%; female
frequency: 7%
Sleep disturbance 18-29: 0%; 30-50: Male: 2; Female: 2 2.2% 4 Male Cl: 0-7%; male frequency:
2%; 51-60: 0% 1%; Female Cl: 0-9%; female
frequency: 2%
Cough 18-29: 5%; 30-50: Male: 13; Female: 8 11.6% 21 Male Cl: 7-20%; male frequency:
13%; 51-60: 0% 12%; Female Cl: 5-19%; female
frequency: 10%

Table 2. Association between underlying diseases and persistent symptoms

Persistent Total CvD/asthma/cancer/hypothyroidism/autoimmune | Diabetes mellitus, | No underlying
symptom disease hypertension, or disease

both
Dyspnea during 10 2 (ClI: 2-33%) 3 (Cl: 1-16%) 5 (Cl: 1-10%)
usual activity
Dyspnea during 57 8 (Cl: 20-62%) 22 (Cl: 28-54%) 27 (Cl: 17-34%)
activity greater
than usual
Olfactory 13 2 (CI: 25-62%) 6 (Cl: 5-22%) 5 (Cl: 1-10%)
dysfunction
Chest pain 11 3 (Cl: 4-38%) 2 (Cl: 0-13%) 6 (Cl: 2-12%)
Arthralgia 13 1 (Cl: 0-29%) 5 (Cl: 3-20%) 7 (Cl: 3-13%)
Myalgia 14 2 (Cl: 2-33%) 3 (Cl: 1-16%) 9 (Cl: 4-15%)
Sleep disturbance | 4 1 (Cl: 0-29%) 3 (Cl: 1-16%) 0
Cough 21 3 (Cl: 35-48%) 7 (Cl: 6-25%) 11 (Cl: 5-17%)
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may reduce activity capacity and quality of life.
Therefore, considering the large population of
patients with COVID-19 and the substantial
proportion who suffer from persistent symp-
toms, provision of care, support, and resources
to help restore health is necessary.

Further studies are recommended to investi-
gate persistent symptoms and their causes, and
to clarify whether these symptoms are solely
due to COVID-19 infection or whether thera-
peutic interventions also contribute to their oc-
currence, persistence, or prevention. It is also
recommended that patients recovering from
COVID-19 undergo periodic follow-up at regu-
lar intervals and receive appropriate therapeutic
interventions when needed to improve recovery

and quality of life.

Funding
This study was conducted at the personal ex-

pense of the researchers and received no finan-

cial support from any organization.

Authors' Contributions

All authors contributed to the conduct of the
research. Shahabeddin Jafari, MD: anesthesiol-
ogist and intensive care specialist, graduate of
Kashan University of Medical Sciences. Hamed
Pahlavani, MD; Mohammadreza Fazel, MD;
and Elham Ghafoor, MD: supervisors. Habibol-
lah Rahimi, PhD: statistician and epidemiolo-
gist, statistical advisor. Zahra Motamedolraya,
MD: third-year anesthesiology and intensive
care resident, project collaborator.

Conflict of Interest

The authors declare no conflict of interest re-

garding authorship or publication of this article.

Acknowledgments

The authors express their gratitude to all pa-

tients who participated in the study.

Journal of Iranian Society of
Anaesthesiology & Intensive Care



[
5 £
El 1]
2 <

P

six months after hospital discharge. Patients
were divided into ICU and non-ICU groups. In
the ICU group, persistent symptoms included
exertional dyspnea (78.1%), dyspnea during
usual activity (37.5%), and weakness/fatigue
(56.3%). The findings of the present study are
not inconsistent with that study, as dyspnea was
among the most common persistent symptoms
in both studies.

In another retrospective cohort study by Taboa-
da et al. in Spain on 92 patients with COVID-19
discharged from the ICU, persistent symptoms
after six months included dyspnea during activ-
ity greater than usual (57%), weakness (37%),
myalgia (37%), and arthralgia (29%). The same
study also reported decreased quality of life and
more symptoms compared with the pre-COVID
period. Those findings are consistent with the
present study.

Fumagalli et al. conducted a telephone-based
longitudinal follow-up study in Italy in 2021.
Patients were followed at 1, 3, 6, 9, and 12
months after COVID-19. At one year, 40.5% of
patients complained of at least one symptom,
most commonly fatigue, exertional dyspnea,
and cough. This finding is also consistent with
the present results.

Other studies have shown that patients with se-
vere acute respiratory distress syndrome caused
by COVID-19 have a worse prognosis and a
higher likelihood of persistent symptoms. In a

mn
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study by Aranda et al. in the United Kingdom
on 150 patients, one year after COVID-19, dys-
pnea was reported by 53.5%, olfactory disor-
ders by 10.7%, chest pain by 11.3%, and weak-
ness/fatigue by approximately 32% of patients.
These findings are close to those of the present
study.

In another study by Seessle et al. in Germany,
long-term symptoms were evaluated 12 months
after hospitalization. Long-term neurocognitive
disorders were more common in women. The
prevalence of long-term symptoms was fatigue
53%, dyspnea 37%, impaired concentration
39%, and sleep disturbance 26%. Because neu-
rocognitive symptoms were not analyzed in the
present study, a direct comparison is not pos-
sible. However, dyspnea was again one of the
common symptoms. Other studies have also
found that patients who required ICU admission
after COVID-19 had more frequent and more
severe persistent symptoms than those treated

in general wards or at home.

Conclusion

The present study showed that only 48% of pa-
tients had achieved complete recovery. A con-
siderable proportion of patients (52%) continued
to experience one or more persistent symptoms
even 12 to 18 months after COVID-19 infection
and ICU discharge, although symptom severity

varied among individuals. Persistent symptoms

Journal of Iranian Society of
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Results

After applying the inclusion and exclusion cri-
teria, 216 patients entered the study. Of these, 35
patients (16%) were excluded because of fail-
ure to answer telephone calls, unwillingness to
cooperate, or death. Finally, 181 patients were
evaluated. Eighty-eight patients (48%) had re-
covered completely and reported no persistent
symptoms, whereas 93 patients (52%) reported
persistent symptoms included in the study.
The most common persistent symptoms among
COVID-19 patients admitted to the ICU after 12
to 18 months were dyspnea on exertion greater
than usual activity (57 patients, 31.5%), cough
(21 patients, 11.6%), and myalgia (14 patients,
7.73%). Other patients reported persistence of
symptoms such as olfactory dysfunction, ar-
thralgia, sleep disturbance, chest pain, and dys-
pnea during usual activity.

Further analysis showed that dyspnea on exer-
tion and dyspnea during usual activity were as-
sociated with ICU length of stay (P<0.05), and
arthralgia and dyspnea on exertion were associ-
ated with total length of hospital stay (P<0.05).
No significant relationship was found between
persistent symptoms and age, sex, or underly-
ing diseases (P>0.05).

Discussion

Considering the high number of patients with

COVID-19 and the substantial proportion re-

porting persistent symptoms long after the acute

phase, the present study investigated persistent
physical symptoms in patients with COVID-19
who had required ICU admission at Shahid Be-
heshti Hospital in Kashan. Data were analyzed
according to age, sex, total hospital length of
stay, ICU length of stay, and underlying diseas-
es.

The analyses showed that a considerable num-
ber of patients continued to suffer from per-
sistent symptoms after COVID-19 and ICU
admission. Among the symptoms evaluated,
dyspnea on exertion greater than usual activity
and cough were the most frequent. Myalgia, ol-
factory dysfunction, and arthralgia ranked next.
In addition, ICU length of stay was associated
with persistence of dyspnea on exertion and
dyspnea during usual activity. No significant
association was found between age, sex, under-
lying disease, and persistent symptoms.
Because this study was conducted among ICU
patients in one hospital, the results may not
be precisely generalizable to all patients with
COVID-19. However, the findings can provide
an overall picture of the prevalence and pattern
of persistent symptoms among patients recover-
ing from COVID-19.

In a similar retrospective cohort study conduct-
ed by Taboada et al. in Spain in 2020 on 183

patients, persistent symptoms were evaluated
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Sciences, the present study was performed to
investigate persistent physical disorders in pa-
tients with COVID-19 discharged from the ICU
of Shahid Beheshti Hospital in Kashan.

Methods

The present study was a cross-sectional cohort
study conducted during two time intervals, from
January 26 to February 6, 2023 and from April
30 to May 5, 2023. The study population includ-
ed all patients with COVID-19 who had pre-
sented to Shahid Beheshti Hospital in Kashan
during 2021-2022, had been admitted to the
ICU, and had subsequently been discharged.
The diagnosis of COVID-19 was based on a
positive specific PCR test for COVID-19.
After obtaining ethics approval from Kashan
University of Medical Sciences, the list of pa-
tients admitted to the ICU during 2021-2022
was extracted from the medical records de-
partment of Shahid Beheshti Hospital. Patients
were then matched with the inclusion and ex-
clusion criteria. The variables assessed included
age, sex, underlying disease, length of hospital
stay, and ICU length of stay. Patients whose dis-
charge had occurred 12 to 18 months previous-
ly were contacted by telephone, and persistent
symptoms were assessed.

Patients were considered to have persistent
symptoms if they still experienced one of the

following symptoms 12 to 18 months after in-
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fection: dyspnea during usual activity, dyspnea
during activity greater than usual, olfactory
dysfunction, myalgia, sleep disturbance, cough,
chest pain, or arthralgia. If any of these symp-
toms had been present before COVID-19 infec-
tion, the patient was excluded.

The inclusion criteria were age 18 to 60 years,
a positive COVID-19 PCR test, ICU admission,
and discharge after at least 48 hours of ICU stay.
Exclusion criteria included incomplete medical
record information, refusal to participate, need
for mechanical ventilation, and death. The data
collection tools consisted of a checklist and
questionnaire based on medical records and
laboratory findings.

For statistical analysis, frequency and percent-
age were calculated for qualitative variables,
and mean and standard deviation were calculat-
ed for quantitative variables. Associations be-
tween variables were evaluated using the chi-
square test and odds ratio (OR). A P value <0.05
was considered statistically significant. Analy-
ses were performed using SPSS version 26.
Ethical Considerations

Ethical considerations included accurate pre-
sentation of data obtained from others, use of
valid and current methods to obtain reliable
results, honesty and integrity, confidentiality
of participants’ information, careful use of re-
sources, and presentation of results in a manner

that can be useful for future research.

Journal of Iranian Society of
Anaesthesiology & Intensive Care



m’ 8
El 1|
Pt g

January 30, the World Health Organization de-
clared the outbreak a public health emergency
of international concern.

The virus then spread globally and became a ma-
jor cause of respiratory infection, severe pneu-
monia, and death in some cases. On March 11,
2020, the World Health Organization declared
COVID-19 a pandemic. For unclear reasons,
many patients progressed from mild illness to
severe acute respiratory distress syndrome af-
ter about one week; despite intensive care, this
condition was fatal in many patients. Several
retrospective studies in China investigated risk
factors associated with adverse outcomes.
Because the interval between early respiratory
symptoms, emergency department presentation,
and development of respiratory distress requir-
ing ICU admission can be short, early identifi-
cation of patients at risk of adverse outcomes is
necessary to optimize clinical care. Critically 1ill
ICU patients may require intubation to secure
the airway, improve oxygenation, and prevent
aspiration. Prolonged intubation and mechani-
cal ventilation may be associated with compli-
cations such as airway mucosal trauma, venous
thromboembolism, ventilator-associated lung
injury, increased intracranial pressure, cardio-
vascular complications, and ventilator-associat-
ed pneumonia.

Persistent physical disorders after COVID-19
include a broad spectrum of symptoms last-

ing weeks to months after infection. These

JISAIC / 46th Years, No. 127, 2nd Course, Vol. 2, No. 3, Autumn 2025

symptoms may include dyspnea during great-
er-than-usual activity, dyspnea during usual
activity, myalgia, sleep disturbance, cough,
olfactory dysfunction, chest pain, and arthral-
gia. Persistent symptoms after discharge from
the ICU are concerning and require attention.
Although many patients recover without long-
term complications, a considerable number
continue to experience symptoms after leaving
the ICU.

Understanding these persistent symptoms is im-
portant for several reasons. Fatigue, cognitive
difficulties known as brain fog, persistent dys-
pnea, chest discomfort, and palpitations may
limit daily activities, physical performance,
and quality of life. The exact mechanisms of
persistent symptoms are not fully understood;
however, severe illness, inflammatory inju-
ry, intensive care interventions, psychological
stress, isolation from family, and fear of death
may all contribute to long-term physical and
psychological consequences.

Not all patients with COVID-19 who are admit-
ted to the ICU experience persistent symptoms,
and the severity and duration of symptoms vary
widely. Nevertheless, for patients with ongo-
ing symptoms, appropriate care, support, and
rehabilitation resources are essential. Although
several studies have examined long-term con-
sequences of COVID-19, many have important
limitations. Because no similar study had been

conducted at Kashan University of Medical
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Investigation of Persistent Physical Disorders in Patients With COVID-19 Discharged

From the Intensive Care Unit of Shahid Beheshti Hospital, Kashan

factory dysfunction, arthralgia, sleep disturbance, chest pain, and dyspnea during usual activity.
Dyspnea on exertion and dyspnea during usual activity were associated with ICU length of stay,
and arthralgia and dyspnea on exertion were associated with total hospital length of stay. No sig-
nificant association was found between persistent symptoms and age, sex, or underlying diseases.

Conclusion: A considerable proportion of patients with COVID-19 who required ICU admission
because of disease severity experienced persistent symptoms even 12 to 18 months after infec-
tion. These symptoms may reduce activity capacity and quality of life. Considering the large pop-
ulation of patients recovering from COVID-19 and the high prevalence of persistent symptoms,
further studies and adequate support resources are recommended to improve recovery and quality
of life in these patients.

Keywords: COVID-19; Intensive care unit; Long COVID; Persistent COVID-19; Post-
COVID-19 syndrome; Persistent symptoms

Introduction

Coronaviruses are a diverse group of viruses
that infect humans and several animal species.
They can cause respiratory infections ranging
from mild to severe. In 2002 and 2012, two
highly pathogenic zoonotic coronaviruses,
severe acute respiratory syndrome coronavi-
rus (SARS-CoV) and Middle East respiratory
syndrome coronavirus (MERS-CoV), emerged
and caused fatal respiratory disease in humans;
therefore, newly emerging coronaviruses repre-
sent an important public health concern.

Coronavirus disease 2019 was first recognized in
December 2019 in Wuhan, China. The infection
caused by the novel coronavirus, later named
SARS-CoV-2, spread rapidly worldwide. Sev-

eral medical centers in Wuhan reported clusters
of patients with infectious pneumonia of un-
known origin. Their clinical manifestations re-
sembled those of SARS-CoV and MERS-CoV,
including fever, chest discomfort, cough, and,
in severe cases, bilateral pulmonary infiltrates
and dyspnea.

Initial investigations of lower respiratory tract
samples showed that the causative agent was
a previously unknown betacoronavirus. With
travel and gatherings from December to Jan-
uary, human cases without direct links to the
original source were identified, confirming hu-
man-to-human transmission. Within approx-
imately one month, many provinces in China
were affected, and by the end of January thou-

sands of new cases were reported daily. On
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I Abstract

Background and Objective: One of the major concerns in COVID-19 is the persistence of symp-
toms after the acute phase of the disease. Evidence regarding these symptoms and their related
factors remains insufficient. This study aimed to determine the prevalence of persistent signs and
symptoms in patients with COVID-19 who had been admitted to the intensive care unit (ICU),
12 to 18 months after discharge, and to evaluate potential associated factors.

Methods: In this cross-sectional cohort study, 216 patients aged 18 to 60 years who had been ad-
mitted to the ICU of Shahid Beheshti Hospital in Kashan for at least 48 hours because of severe
COVID-19 during 2021-2022 were screened according to inclusion and exclusion criteria. Some
patients were excluded because of failure to respond to telephone calls, unwillingness to coop-
erate, or death. Finally, 181 patients were evaluated. Persistent symptoms and possible related
factors were assessed by telephone interview using a predesigned checklist. Data were analyzed
using IBM SPSS version 26.

Results: After applying the inclusion and exclusion criteria, 216 patients entered the study; 35
patients (16%) were excluded because they did not answer the telephone call, were unwilling
to cooperate, or had died. Finally, 181 patients were analyzed. Of these, 88 patients (48%) had
recovered completely and reported no persistent symptom, whereas 93 patients (52%) reported
at least one persistent symptom. The most common persistent symptoms 12 to 18 months after
ICU admission were dyspnea on exertion greater than usual activity (57 patients, 31.5%), cough
(21 patients, 11.6%), and myalgia (14 patients, 7.73%). Other persistent symptoms included ol-
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