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Abstract

Background: Polytrauma patients present unique surgical and medical challenges, with
increased risk of complications due to physiological instability and associated injuries.
Aim: To determine the incidence, type, and risk factors for complications in polytrauma
patients undergoing orthopedic surgery.

Methods: This prospective observational study was conducted at the Department of
Orthopaedics, Pt. B.D. Sharma PGIMS, Rohtak, from May 2024 to April 2025. A total of 120
polytrauma patients (Injury Severity Score >16) who underwent orthopedic surgical
intervention were included. Data on demographics, injury characteristics, operative
details, and postoperative complications were collected. Complications were categorized
as early (<2 weeks) and late (>2 weeks). Statistical analysis was done using SPSS v26.
Results: The mean age was 36.4 + 12.7 years, with a male-to-female ratio of 3.2:1. Road
traffic accidents accounted for 78.3% of injuries. Early complications included surgical
site infection (15.8%), deep vein thrombosis (6.7%), acute respiratory distress syndrome
(5.8%), implant failure (4.2%), and fat embolism syndrome (2.5%). Late complications
included non-union (8.3%), malunion (6.7%), joint stiffness (10.8%), and chronic
osteomyelitis (3.3%). Overall complication rate was 42.5%, with mortality of 5.0%.
Higher Injury Severity Score (>25), surgery within 24 h in unstable patients, and ICU stay
>7 days were significantly associated with increased complications (p < 0.05).
Conclusion: Polytrauma patients undergoing orthopedic surgery have a high
complication rate. Careful patient optimization, adherence to damage control
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orthopaedics principles, and vigilant perioperative monitoring may reduce adverse
outcomes.

Keywords: Polytrauma, orthopedic surgery, complications, damage control orthopaedics,
infection, implant failure

Introduction

Polytrauma, defined as injuries involving two or more body regions with at least one or a
combination of injuries that are life-threatening, remains a major cause of morbidity and
mortality worldwide, particularly in younger populations [1]. The global incidence of
polytrauma is increasing due to the rising number of high-energy road traffic accidents
(RTAs), industrial mishaps, and urban violence [2]. In India, RTAs account for more than
50% of all polytrauma cases, with orthopedic injuries being among the most common
presentations [3].

Orthopedic injuries in polytrauma patients require careful timing and selection of
surgical interventions. The physiological burden of surgery in unstable patients can
precipitate systemic inflammatory responses, leading to a phenomenon described as the
“second hit,” which can exacerbate organ dysfunction [4]. This has led to the evolution of
Damage Control Orthopaedics (DCO), a strategy that involves temporary fracture
stabilization in unstable patients, followed by delayed definitive fixation once the
patient’s physiological status has improved [5].

Complications following orthopedic surgery in polytrauma patients are multifactorial.
They may arise from the primary injury, surgical intervention, or prolonged
immobilization. Early complications such as surgical site infection, deep vein thrombosis
(DVT), fat embolism syndrome, acute respiratory distress syndrome (ARDS), and implant
failure significantly contribute to morbidity [6,7]. Late complications like non-union,
malunion, joint stiffness, and chronic osteomyelitis affect long-term functional recovery
and quality of life [8,9].

Several studies have explored the relationship between injury severity, surgical timing,
and outcomes. Higher Injury Severity Score (ISS) has been correlated with increased
complication rates, particularly when definitive fixation is performed early in
physiologically unstable patients [10,11]. Conversely, delaying fixation beyond the
optimal window may result in higher infection rates, delayed fracture healing, and
prolonged hospital stay [12].

Despite advances in surgical techniques, critical care, and perioperative management,
complication rates in polytrauma patients remain high. Indian data on this subject are
relatively limited, especially from tertiary care centers catering to large rural and semi-
urban populations. Understanding the pattern and predictors of complications in such
settings is essential for improving patient outcomes.

The present study was conducted to determine the incidence, pattern, and risk factors for
complications in polytrauma patients undergoing orthopedic surgery at a tertiary care
teaching hospital in North India.
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Materials and Methods
Study Design: Prospective observational study
Duration: May 2024 - April 2025
Place of Study: Department of Orthopaedics, Pt. B.D. Sharma PGIMS, Rohtak, Haryana,
India
Inclusion Criteria:

o Age=18years

e Polytrauma patients (ISS >16)

e Undergoing orthopedic surgical intervention
Exclusion Criteria:

o Conservatively managed fractures

e Death before surgery

e Pregnant patients
Data Collected:

o Demographics: age, sex, comorbidities

e Mechanism of injury

e Injury Severity Score (ISS)

e Associated injuries (head, chest, abdomen)

e Surgical details: type of fixation, timing (early <24 h vs delayed), duration

o ICU stay and ventilation requirement

e Complications:

o Early (<2 weeks): wound infection, DVT, pulmonary embolism, ARDS,
implant failure, fat embolism
o Late (>2 weeks): non-union, malunion, stiffness, chronic osteomyelitis

Statistical Analysis: SPSS v26. Chi-square test for categorical variables, t-test for
continuous variables, logistic regression for predictors. p < 0.05 was significant.

Results

A total of 120 patients meeting the inclusion criteria were enrolled in the study during
the period from May 2024 to April 2025. The demographic and clinical characteristics,
along with the distribution of early and late postoperative complications, are summarized
in the tables below.

Table 1: Demographic and Clinical Profile (n = 120)

Parameter Value
Mean age (years) 36.4+12.7
Male:Female ratio 3.2:1

Mechanism of injury | RTA: 94 (78.3%)

Fall: 18 (15%)

Others: 8 (6.7%)

Mean ISS 23.6+54

Associated injuries Head: 28 (23.3%)

Chest: 22 (18.3%)
Abdomen: 14 (11.7%)
Timing of surgery Early (<24h): 52 (43.3%)
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Delayed: 68 (56.7%)
Mean ICU stay (days) | 6.8 + 3.2
Table 1 shows the baseline demographic and injury characteristics of the study cohort,
indicating that the majority of patients were young males involved in road traffic
accidents, with a mean Injury Severity Score suggestive of severe trauma.
Distribution of Injury Mechanisms, Associated Injuries, and Surgery Timing
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Demographic and Clinical Charactenistics
Figure 1: This bar chart displays the counts of patients for each category: Mechanism of
Injury (RTA: 94, Fall: 18, Others: 8), Associated Injuries (Head: 28, Chest: 22, Abdomen:
14), and Timing of Surgery (Early: 52, Delayed: 68).

Table 2: Early Complications (<2 weeks)
Complication n (%)
Surgical site infection 19 (15.8)
Deep vein thrombosis 8(6.7)
ARDS 7 (5.8)
Implant failure 5(4.2)
Fat embolism syndrome | 3 (2.5)

Table 2 presents the early postoperative complications, with surgical site infection being

the most frequent, followed by deep vein thrombosis and ARDS.
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Distribution of Early Postoperative Complications
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Figure 2: This bar chart shows the number of patients affected by each early
postoperative complication, with Surgical Site Infection being the most frequent (19
patients), followed by Deep Vein Thrombosis (8), ARDS (7), Implant Failure (5), and Fat
Embolism Syndrome (3). The chart uses a single dataset (blue) since it represents a single
cohort (n=120).

Table 3: Late Complications (>2 weeks)

Complication n (%)
Non-union 10 (8.3)
Malunion 8 (6.7)
Joint stiffness 13 (10.8)
Chronic osteomyelitis | 4 (3.3)

Table 3 depicts the late complications observed during follow-up, highlighting joint
stiffness and non-union as the most common delayed outcomes.
Late Complications (=2 weeks) inlgglytrauma Patients

Percentage of Patients (%)

Non-unlon Malunion joint stiffness  Chronic osteomyelitis
Complication Type
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Figure 3: Distribution of late complications (>2 weeks) among polytrauma patients
undergoing orthopedic surgery, with joint stiffness (10.8%) and non-union (8.3%) being
the most common delayed outcomes.

Table 4: Factors Associated with Complications

Factor Complications Present (%) | p-value
ISS >25 72.2 0.002
Early surgery (<24h) in unstable patients | 68.5 0.01
ICU stay >7 days 65.4 0.004
Associated head injury 58.3 0.03

Table 4 demonstrates the association between clinical factors and complication rates,
with higher ISS, early surgery in unstable patients, prolonged ICU stay, and associated
head injury significantly correlating with increased complications.

Overall complication rate: 42.5%
Mortality rate: 5.0% (n = 6)

Discussion

This prospective observational study found that 42.5% of polytrauma patients
undergoing orthopedic surgery developed at least one complication, with surgical site
infection (15.8%) being the most common early event, followed by joint stiffness (10.8%)
as the most frequent late complication. These findings are in line with the complication
rates reported in other tertiary care trauma centers, which range from 35-50% (Kakar
and Tornetta, 2007, [6]; Jameson et al., 2014, [7]).

Infection rates in our study (15.8%) are comparable to those reported by Jameson et al.
(2014, [7]) in their multicenter cohort study, where trauma patients had infection rates
between 12-18%, with higher risks in open fractures and cases with prolonged operative
time. Prolonged ICU stay and multiple surgeries are known risk factors for postoperative
infection (Court-Brown et al,, 2020, [9]), both of which were significant in our patient
subset.

Deep vein thrombosis (6.7%) occurred despite pharmacological prophylaxis, highlighting
the persistent risk in trauma populations. Similar DVT rates have been reported in Indian
and Asian cohorts (Gururaj, 2008, [3]; Nahm et al., 2011, [11]) where the combination of
immobilization, vascular injury, and hypercoagulability predisposes to thromboembolic
events. Internationally, higher rates are reported in Western studies, possibly due to
differences in patient BMI and genetic predispositions (Giannoudis et al., 2003, [5]).

The late complications of non-union (8.3%) and malunion (6.7%) in our study fall within
the 5-10% range reported by Calori et al. (2017, [8]). These outcomes are often linked to
high-energy injuries, bone loss, and infection — all prevalent in our patient population
due to the predominance of road traffic accident mechanisms (78.3%).

Our analysis identified higher Injury Severity Score (ISS >25), early definitive surgery in
unstable patients, prolonged ICU stay (>7 days), and associated head injury as significant
predictors of complications. Similar predictors have been documented by Pape et al.

EISSN 1303-5150 www.neuroquantology.com

@

170


http://www.neuroquantology.com/

Neuroquantology | Aug 2025 | Volume 23 | Issue 7 | Page 165-172| Doi: 10.48047 /nq.2025.23.7.nq25018
Amandeep, Complications in Polytrauma Patients Undergoing Orthopedic Surgery: A Prospective

(2002, [4]) and Scalea et al. (2000, [10]), who stressed the importance of physiological
stabilization before definitive fixation to avoid the “second hit” inflammatory response.
The timing of surgery remains a contentious topic in polytrauma care. In our study,
unstable patients undergoing surgery within 24 hours had significantly higher
complication rates (68.5%) compared to those operated after stabilization. This supports
the Damage Control Orthopaedics (DCO) approach advocated by Giannoudis etal. (2003,
[5]) and Vallier et al. (2010, [12]), who demonstrated improved outcomes with staged
fixation in unstable patients.

Interestingly, our mortality rate of 5.0% is slightly lower than the 6-10% reported in
similar trauma cohorts in South Asia (Butcher and Balogh, 2009, [1]; Gururaj, 2008, [3]).
This may be attributed to early multidisciplinary involvement and improved ICU care at
our center.

From a public health perspective, the predominance of road traffic accidents as the cause
of polytrauma in our study reinforces the urgent need for road safety interventions in
India (WHO, 2023, [2]). Preventive strategies could substantially reduce the burden of
severe orthopedic injuries and associated complications.

Conclusion

Polytrauma patients undergoing orthopedic surgery at our centre had a high
complication rate, with infection and stiffness being the most frequent. Timely
recognition of high-risk patients, use of DCO principles, and aggressive perioperative
management may improve outcomes.
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