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ABSTRACT

Objectives: Thoracic surgery consultation is frequently required in intensive care unit (ICU) patients. However, the clinical characteristics
and consultation burden of these patients have not been well defined. This study aimed to evaluate the profile and consultation burden of
patients requiring thoracic surgery consultation in the ICU and to compare trauma and non-trauma populations.

Methods: This retrospective cohort study included 3,955 adult ICU patients hospitalized between January 2021 and December 2025. Patients
were grouped according to thoracic surgery consultation status. Among consulted patients, trauma and non-trauma groups were identified
and compared. Consultation burden was defined as the number of consultations per patient.

Results: Thoracic surgery consultation was requested in 695 patients (17.6%). Patients requiring consultation were younger and had longer
ICU stays (p<0.001 for both), while mortality rates were similar (p=0.395). Among consulted patients, non-trauma patients were older and had
higher mortality rates (61.1% vs. 29.0%, p<0.001). Consultation burden differed significantly. The median number of consultations was higher
in non-trauma patients (2.0 vs. 1.0, p<0.001), whereas the mean number was higher in trauma patients, indicating a skewed distribution.
Temporal analysis demonstrated lower consultation rates in 2021 and 2022, followed by a progressive increase, partly influenced by higher
ICU admissions during the pandemic period.

Conclusion: Thoracic surgery consultation burden reflects clinical complexity beyond diagnosis. Although the consultation burden was
higher among non-trauma patients, a subgroup of trauma patients required substantial consultation. Temporal variations indicate the influ-
ence of healthcare system dynamics. Assessing consultation burden may improve multidisciplinary management, clinical outcomes, and
resource utilization.
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Introduction patient-centered treatment strategies.”” Within these
complex settings, which accommodate heterogeneous

Intensive care units (ICUs) are highly specialized settings patient populations with various underlying etiologies,

where critically ill patients may routinely receive advanced interdepartmental consultations constitute a critical
interventions such as airway management, mechanical .,y honent of clinical decision-making and significantly
ventilation, hemodynamic stabilization, and sedoanalgesia  contribute to optimizing patient management.23 Thoracic
and are managed through a multidisciplinary approach.  syrgery consultation plays a pivotal role in the evaluation
1 Contemporary anesthesiology-based critical care and management of thoracic conditions. Thoracic
extends beyond the provision of life-sustaining pathologies may arise from both traumatic and non-
therapies to preserve organ functions, prevent traumatic etiologies, each characterized by distinct clinical
secondary complications, and develop individualized, features and requiring specific management strategies.
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In patients with multitrauma, pathologies requiring
thoracic surgery evaluation may frequently be
encountered and are known to contribute significantly
to morbidity and mortality.*¥! Accordingly, the need for
thoracic surgery consultation is increased in this patient
population.®

In ICU practice, thoracic surgery consultations are
commonly required for prevalent thoracic conditions,
including pleural complications such as pneumothorax
and hemothorax, as well as pulmonary contusion and rib
fractures. This situation both directly influences clinical
management and contributes significantly to the overall
workload in intensive care units.”

The overall workload associated with thoracic surgery
consultations in intensive care units has not been
adequately investigated. In particular, data on consultation
frequency, distribution, and differences between trauma
and non-trauma patients remain limited.

Understanding consultation patterns is crucial both for
clinical management and resource allocation.®® The
concept of “consultation burden” may provide additional
insight into the complexity and dynamics of patient care
beyond traditional outcome-based analyses.

The present study aimed to evaluate thoracic surgery
consultation patterns in ICU patients and compare
consultation burden between trauma and non-trauma
populations.

Methods

The study was designed as a retrospective analysis of
patients admitted to the anesthesiology and reanimation
ICU of a tertiary care training and research hospital. The
study population consisted of patients hospitalized in the
ICU between January 2021 and December 2025.

Patients aged =18 years who completed their follow-up
and treatment at our institution and had no missing data
were eligible for inclusion. Patients younger than 18 years
of age, those who were transferred to another center at any
point during their follow-up or treatment, or those with
incomplete data were excluded.

Demographic characteristics, length of ICU stay, diagnosis
types, in-hospital mortality status, presence of thoracic
surgery consultation, and the number of thoracic surgery
consultations were retrospectively obtained from the
hospital information management system and recorded.

Patients were grouped according to whether they received
a thoracic surgery consultation, and the groups were
compared. Patients who received a consultation were
further categorized as trauma or non-trauma patients.

The Cardiovascular Thoracic Anaesthesia and Intensive Care Society

The study protocol was reviewed and approved by the
ethics committee of Manisa Celal Bayar University, Faculty
of Medicine (approval date and number: February 25,
2026, and 20.478.486/3915). The study was conducted in
accordance with the ethical principles of the Declaration of
Helsinki. All patient data were anonymized before analysis.
Given the retrospective design and use of anonymized
data, the requirement for informed consent was waived by
the ethics committee.

Statistical Analysis

Statisticalanalysesofthe collected datawere performedusing
IBM SPSS Statistics software (version 20.0). Normality was
assessed using the Shapiro-Wilk test. Continuous variables
were presented as meanztstandard deviation (SD) or median
[interquartile range (IQR)] according to their distribution,
and categorical variables were presented as numbers (n)
and percentages (%). Group comparisons of continuous
variables were performed using the independent-samples
t-test or Mann-Whitney U test. Either the chi-square test or
Fisher’s exact test was used to compare categorical variables.
A p-value of <0.05 was considered statistically significant.

Results

A total of 3,955 patients were included in the study. The
mean age of the cohort was 58.90+19.70 years, with
2,449 (61.9%) males and 1,213 (30.7%) females. The mean
length of ICU stay was 11.3+16.9 days. Overall, in-hospital
mortality occurred in 1,250 patients (31.6%). Thoracic
surgery consultation was requested in 695 patients (17.6%).

Patients requiring consultation were significantly younger
than those without consultation (48.1+20.2 vs. 61.2+18.8
years, p<0.001) and had longer ICU stays (22.23+24.33
vs. 9.0+13.7 days, p<0.001). The mortality rate was
significantly lower in patients requiring consultation than
in those without consultation (18.1% vs. 34.5%, p<0.001).
Of the consulted patients, 76.4% were male, and this rate
was significantly higher than that among non-consulted
patients (p<0.001) (Table 1).

According to diagnosis type, 157 patients (22.6%) were
classified as non-trauma, while 538 patients (77.4%) were
in the multitrauma group (Table 2).

The mean number of consultations among consulted
patients was 1.34%0.62. When the relationship between
consultation frequency and diagnosis type was examined,
multitrauma patients had a significantly higher mean
number of consultations than non-trauma patients (4.8+7.5
vs. 2.61+4.2, p<0.001). However, the median number of
consultations in the trauma group was lower than that in
the non-trauma group (1.0 [1.0-2.0] vs. 2.0 [1.0-3.0]).
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Table 1. Comparison of patients with and without thoracic surgery consultation
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Variable Total (n=3955) Non-consultated Consultated P
(n=3260) (n=695)

Age (years) 58.9+19.7 61.2+18.8 48.1+20.2 <0.001

Male (n, %) 2449 (61.9) 1918 (58.8) 531 (76.4) <0.001

ICU LOS, days 11.3x16.9 9.0+£13.7 22.2+24.4 <0.001

Mortality rate (n, %) 1250 (31.6) 1124 (34.5) 126 (18.1) <0.001

ICU: Intensive care unit; LOS: Length of stay; n: Number of patients.

Table 2. Comparison of trauma and non-trauma patients among those requiring thoracic surgery consultation

Variable Total (n=695) Trauma (n=538) Non-trauma (n=157) p
Age (years) 48.1+20.2 41.3+18.5 65.4+16.8 <0.001
Male (n, %) 531 (76.4) 425 (79.0) 106 (67.5) 0.004
ICU LOS, days 22.2+244 22.5+24.6 21.3+235 0.612
Number of consultations (median [IQR]) 2.0 (1.0-5.0) 1.0 (1.0-2.0) 2.0(1.0-3.0) <0.001
Number of consultations (mean+SD) 4.8+7.0 4.8+7.5 2.6+4.2 <0.001
Mortality rate (n, %) 126 (18.1) 98 (18.2) 28(17.8) 0.921

ICU: Intensive care unit; LOS: Length of stay; SD: Standart deviation; n: Number of patients.

Table 3. The relationship between consultation frequency and
diagnoses

The number of

consultations P
Diagnosis
Non-traumatic 2.89+2.92 <0.001
Multi-trauma 5.30+7.70
Pleural complications
Yes 7.44£9.59 <0.001
No 3.21+4.20
Rib fractures
Yes 6.29149.11 <0.001
No 4.09+5.73
Pulmonary contusion
Yes 5.64+8.82 0.12
No 4.57+6.53

Patients consulted due to multitrauma were further
categorized into three subgroups according to the thoracic
pathology present: pleural complications (pneumothorax
and hemothorax), rib fractures, and pulmonary contusion.
Analysis of consultation frequency revealed that
patients with pleural complications and rib fractures had
significantly higher numbers of consultations, whereas
no statistically significant difference was observed for
pulmonary contusion (Table 3).

Temporal analysis from 2021 to 2025 demonstrated an
overall increasing trend in thoracic surgery consultation
rates. The lowest consultation rate was observed in

Table 4. Annual distribution of thoracic surgery consultations

Year Total ICU Patients with
patients consultation, n (%)
2021 880 117 (13.3)
2022 823 131 (15.9)
2023 782 149 (19.1)
2024 719 124 (17.2)
2025 751 174 (23.2)
Total 3955 695 (17.6)

ICU: Intensive care unit.

2021. This finding may be attributed to the impact of the
COVID-19 pandemic during 2020 and 2021, particularly
considering that the majority of consulted patients were
trauma cases (Table 4, Fig. 1).

Discussion

Previous studies in the literature have highlighted
the increasing complexity of both traumatic and non-
traumatic conditions encountered in critical care
settings and have emphasized the importance of
multidisciplinary collaboration in the management of
critically ill patients.'""3 Within this context, this study
characterized thoracic surgery consultation patternsin an
anesthesiology and reanimation ICU and examined their
associations with patient characteristics and outcomes.
The findings indicate that consultation demand reflects
clinical complexity and is not confined to patients with
multitrauma. Even though the majority of consultations
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Annual consultations and rates by diagnosis type
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Figure 1. Annual distribution of consultations and consultation rates:
Bars represent the total number of thoracic surgery consultations per
year. Lines indicate overall consultation rate as well as trauma and
non-trauma consultation rates relative to total ICU admissions.

ICU: Intensive care unit.

involved multitrauma patients, non-traumatic thoracic
conditions also constituted a significant component of
the consultation workload.

Trauma disproportionately affects younger individuals,
and multitrauma populations are commonly characterized
by a predominance of young male patients.'"*' Similarly,
patients referred for thoracic surgery consultation
were younger, and 76.4% were male in our study. These
findings may largely be due to the predominance of
trauma patients in our cohort, who represented 77.4% of
the consulted population.

The involvement of multiple organ systems in multitrauma
patients often contributes to prolonged ICU stays and
increases the need for a multidisciplinary approach.l'*1¢l
Consequently, patients may remain hospitalized in the ICU
for longer periods, and the number of consultations may
increase. The significantly longer length of stay observed in
patients requiring consultation suggests a more complex
clinical course in this group. This may represent one of the
key explanations for the association between consultation
requirement and length of stay.

A multidisciplinary approach to critically ill patients has
previously been demonstrated to improve outcomes in the
ICU.78 Correspondingly, one of the notable findings of
our study was the lower mortality rate observed in patients
who received thoracic surgery consultation compared
with the overall ICU mortality rate (18.1% vs. 34.5%). This
finding may suggest that patients requiring thoracic
surgery consultation were recognized earlier and promptly
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directed toward appropriate interventions. However, this
more favorable prognosis may also be partly explained
by the younger age profile of the consulted patient group
(48.1+20.2 vs. 61.2+18.8 years, p<0.001).

Previous studies of ICU resource utilization have revealed
that a relatively small subgroup of critically ill patients may
accountforadisproportionate share of healthcare resources.
19200 A similar pattern was observed among the multitrauma
patients in our study. According to the evaluation based
on diagnosis type, the majority of patients (77.4%) were
in the multitrauma group, in whom a heterogeneous
consultation pattern was observed. Although the median
number of consultations was lower, the higher mean
number indicates a skewed distribution driven by a subset
of patients requiring disproportionately high numbers of
consultations. This finding suggests that while most trauma
patients follow relatively standardized management
pathways and typically require at least one thoracic surgery
consultation, a minority with severe or complicated injuries
require prolonged and dynamic follow-up.

In thoracic trauma patients, pleural complications and
rib fractures may require repeated imaging, invasive
procedures, drainage management, pain control, and close
clinical monitoring, all of which may increase the need for
repeated thoracic surgical reassessments.?"! In contrast,
pulmonary contusion is frequently managed conservatively
unless accompanied by additional thoracic injuries or
respiratory deterioration.”? In accordance with these
clinical characteristics, patients with pleural complications
and rib fractures in our study had significantly higher
consultation frequencies. In contrast, pulmonary contusion
was not associated with a significant increase in the number
of consultations.

Non-traumatic thoracic conditions, including pleural
infections, malignancy-related complications, and
advanced cardiopulmonary diseases, often require
repeated evaluations and ongoing multidisciplinary
management.?>?* Consistently, non-trauma patients in our
cohort had a higher median number of consultations than
trauma patients. This finding may indicate a more persistent
and relatively homogeneous consultation requirement
in non-trauma patients, potentially reflecting progressive
disease processes, underlying comorbidities, and the need
for repeated clinical decision-making.

The COVID-19 pandemic resulted in substantial changes in
hospital admission patterns, healthcare utilization, trauma
volumes, and the organization of clinical services.>>?"
These system-level changes provide important context for
interpreting the temporal findings of our study. Thoracic
surgery consultation rates were lowerin 2021 and 2022 and
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subsequently increased during the later years of the study
period. Given the higher overall ICU admission volumes
during the earlier years, the lower consultation rates may
reflectadenominator effect ratherthana genuinereduction
in consultation demand. The subsequent increase may be
associated with the normalization of healthcare services,
the recovery of trauma volumes, and changes in ICU case
mix following the pandemic period.

Limitations

This study has several limitations. First, its retrospective and
single-center design may limit the generalizability of the
findings. Additionally, potential variability in consultation
decisions among individual clinicians should be taken into
consideration. Lastly, the observed consultation patterns
may not be directly applicable to institutions with different
patient populations or consultation protocols.

Conclusion

In conclusion, among patients followed in anesthesiology
intensive care units, the burden of thoracic surgery
consultations is driven primarily by clinical complexity
rather than diagnosis alone. While non-trauma patients
demonstrate a consistently higher  consultation
burden, trauma patients include a subset requiring
disproportionately high consultation input. This pattern
has important implications for both clinical management
and ICU workload. The findings of this study further
highlight the critical importance of a multidisciplinary
approach in the management of critically ill patients.
Temporal variations also underscore the influence of
healthcare system dynamics on consultation patterns.
Optimizing consultation processes in intensive care units
may contribute to improved clinical outcomes as well as
more efficient resource utilization. Future prospective,
multicenter studies are warranted to provide a more
comprehensive evaluation of consultation burden and its
impact on patient outcomes in anesthesiology ICUs.
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