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A B S T R A C T   

Background: The global COVID-19 pandemic has led to social constraints and changes in injury patterns during 
the government-imposed restrictions. The aim of this study was to evaluate the effects of the lockdown period on 
the pattern of emergency presentations in a plastic, hand and reconstructive surgery department in a German 
referral center. 
Methods: A retrospective cohort study was conducted comparing patients presenting during the enforced lock-
down period in 2020 and the same pre-pandemic period during the previous year 2019. All emergency pre-
sentations in the emergency unit requiring treatment by plastic, hand and reconstructive surgery were included. 
Patient demographics, reason for presentation, need for hospital admission, body region affected, location of 
injury and/or occurrence of first clinical symptoms and injuries of anatomical structures were considered. 
Results: Demographics were comparable among both groups. A 42.7% reduction in emergency cases was 
observed during the lockdown period. A significant elevation of domestic injuries and symptoms in the pandemic 
group (51.54% vs. 66.15%, p = 0.007) was registered. Concurrently, a decrease in recreational injuries (27.31% 
vs. 15.38%, p = 0.009) and workplace injuries (10.57% vs. 7.69%, p = 0.37) was noted. Hospital admission rates 
and length of stay were comparable. Similarly, no statistically significant differences could be detected regarding 
injuries of functional anatomical structures. The same holds true for crush injuries, animal bites, fall injuries, 
finger amputations, disc saw injuries, and distortion injuries. Fractures of the phalanges, the metacarpus/carpus 
and the forearm exhibited an increase. 
Conclusions: In spite of decreasing total emergency caseloads, there was an unchanged need for plastic, hand and 
reconstructive in-patient surgery and care during the lockdown period. Resource allocation has to be considered 
in future pandemic waves. Prevention strategies are warranted and should focus on finding measures to coun-
teract domestic injuries.   

1. Introduction 

On March 11, 2020 the World Health Organization assessed that 
COVID-19 can be characterized as a pandemic [1]. This resulted in re-
strictions of societal interaction and day-to-day life in all segments of the 
population. From the 16th of March until the 16th of April 2020, the 
German government initiated prevention measures and a countrywide 
lockdown to counteract increasing COVID-19 infections [2]. During the 

German lockdown period, citizens were instructed to stay at home and 
only leave their residence to purchase crucial items. Citizens were 
encouraged to relocate their job and work from home whenever 
possible. Within hospital settings, surgical departments limited elective 
operations and reduced their caseloads to high priority and emergency 
procedures in an effort to maintain resources [3–6]. 

The confinement of the population allowed the assumption of a shift 
in the epidemiology, etiology and injury patterns sustained by patients 
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during their residence. 
Given the exceptional and immense societal impact of the pandemic, 

an analysis of emergency cases in a plastic, reconstructive and hand 
surgery unit was sought out to understand these patterns in order to 
ameliorate resource allocation in the future in case of comparable out-
breaks or societal restrictions, particularly in overstretched healthcare 
systems. 

We hypothesized that the lockdown imposed with its restrictions of 
daily-life, recreation and work life may have led to decreasing caseloads 
throughout the spectrum of emergency presentations in our plastic, 
reconstructive and hand surgery department. 

To examine this hypothesis, we performed a retrospective analysis of 
emergency cases presented during the COVID-19 pandemic in a German 
hospital. Given that hand injuries may constitute up to 30% of all acute 
injuries treated at emergency units [7], care was given to analyze these 
injuries in particular. 

2. Methods 

This retrospective single-center cohort study examined the charts of 
all patients presenting at the emergency unit of the plastic, reconstruc-
tive and hand surgery department at Hannover Medical School during 
the lockdown period from March 16th to April 16th 2020. Hannover 
Medical School presents a level 1 trauma and referral center located in 
Lower Saxony, Germany. 

Data were reviewed and parameters including age, gender, reason 
for presentation, need for hospital admission and body region affected 
were collected. Location of injury and/or occurrence of first clinical 
symptoms were categorized into home, recreational, work, and post- 
intervention/post-treatment. Besides, fracture locations and injuries of 
anatomical structures (e.g. nerves, arteries and tendons) were 
considered. 

Patients presenting in the emergency unit during the same time 
period in 2019, the previous year, were used as pre-pandemic controls. 

Patients requiring consultation of other subdivisions for treatment 
and in-hospital referrals were excluded from this analysis. Data analysis 
and descriptive statistics were performed using GraphPad Prism 9 
(GraphPad Software Inc, San Diego, CA) and Microsoft Excel. Pearson 
chi-square test or Fisher’s exact test were used for comparative analyses. 
P-values < 0.05 were considered significant. Ethical approval for this 
study was obtained from the Hannover Medical School Ethics Commit-
tee. The study was reported in line with the STROCSS criteria [8]. This 
research was retrospectively registered in the German Clinical Trials 
Register (UIN: DRKS00029403, https://www.drks.de/drks_web/naviga 
te.do?navigationId=trial.HTML&TRIAL_ID=DRKS00029403). 

3. Results 

Table 1 summarizes all patient data of the pandemic and the pre- 
pandemic groups. 

In total, 357 patients presented in our plastic, reconstructive and 
hand surgery emergency unit during the investigated study periods. 130 
patients presented during the lockdown period after the start of the 
pandemic. During the corresponding time in the year 2019, 227 patients 
presented, accordingly. Thus, a 42.7% decrease in emergency caseload 
was observed within the pandemic group compared to the non- 
pandemic group the preceding year. 

The two groups were similar with regard to demographics, in 
particular to gender distribution and age groups, as well as body area 
affected, except for the affection of the face, neck and scalp area (2.64% 
vs. 8.46, p = 0.013) (see Table 1). During both periods, mostly young-to- 
middle-aged patients between the ages 20-59 were affected. 

Concerning the reason for presentation, traumatic injuries entailed 
the most commonly encountered cases prior and after the beginning of 
the pandemic (53% and 49%, respectively). 

There was no statistically significant reduction in patients presenting 

for burns and infections in comparison with the pre-pandemic control 
group, however we noted a slight decreasing trend (17.18% vs. 16.92%, 
and 21.15% vs. 17.69%, respectively). In contrast, an increasing trend 
was noted for presentations due to wounds or postoperative 
complications. 

A statistically significant increase of cases presenting for wound 
control or change of dressing was noticed for the pandemic group 
compared to the pre-pandemic group (10% vs. 4.41%, p = 0.038). 

We detected a significant elevation of domestic injuries and symp-
toms in the pandemic group (51.54% vs. 66.15%, p = 0.007). Also, a 
significant decrease in recreational injuries was noted (27.31% vs. 
15.38%, p = 0.009). Concurrently, a noteworthy decrease in the rate of 
workplace injuries was observed (10.57% vs. 7.69%, p = 0.37) albeit 
with no statistical significance. The hospital admission rates (18.5% vs. 
19.23%, p = 0.865) and length of stay (8.9 days vs. 6.16 days, p = 0.107) 
were similarly comparable. 

With regard to injuries of functional anatomical structures, no sta-
tistically significant differences could be detected between pre- 
pandemic and pandemic cohorts: tendon injuries (10.13% vs. 
11.54%), nerve injuries (7.05% vs. 6.92%) and arterial injuries (6.61% 
vs. 5.38%) (see Fig. 1). The same holds true for crush injuries, animal 
bites, fall injuries, finger amputations, disc saw injuries, and distortion 
injuries (see Fig. 2). Fractures of the phalanges, the metacarpus/carpus 
and the forearm exhibited an increase (see Fig. 3). 

4. Discussion 

The COVID-19 pandemic has significantly induced changes in the 
caseloads and injury patterns throughout the spectrum of emergency 
presentations in plastic, reconstructive and hand surgery departments 

Table 1 
Demographic and clinical characteristics.   

2019 (n = 227) 2020 (n = 130) p- 
value 

Mean SD Mean SD 

Age (years) 42.65 20.11 38.75 18 0.068 
Length of stay total (days) 8.9 18.7 6.16 6.5 0.107 

n % n %  
In-hospital Admissions 42 18.5 25 19.23 0.865 
Gender 
Male 84 37 46 35.38 0.757 
Female 143 63 84 64.62 0.757 
Age Group (years) 
1–19 28 12.33 20 15.38 0.418 
20–39 81 35.68 46 35.38 0.952 
40–59 72 31.72 44 33.85 0.682 
60–79 36 15.86 20 15.38 0.904 
>80 10 4.41 0 0 0.016 
Emergency Reason 
Trauma 121 53.3 64 49.23 0.459 
Burn 39 17.18 22 16.92 0.952 
Infection 48 21.15 23 17.69 0.43 
Wounds 9 3.96 8 6.15 0.352 
Wound control/Change of dressing 10 4.41 13 10 0.038 
Postoperative Complications 7 3.08 8 6.15 0.165 
Body Area Affected 
Face/Neck/Scalp 6 2.64 11 8.46 0.013 
Arms 20 8.81 17 13.08 0.204 
Hands 176 77.53 92 70.77 0.156 
Legs 22 9.69 9 6.92 0.373 
Feet 13 5.73 3 2.31 0.185 
Thorax 6 2.64 3 2.31 0.999 
Abdomen 9 3.96 4 3.08 0.776 
Back/Flanks 9 3.96 6 4.62 0.772 
Genital area 2 0.88 2 1.54 0.624 
Place of Accident/First clinical symptoms 
Home 117 51.54 86 66.15 0.007 
Recreational 62 27.31 20 15.38 0.009 
Workplace 24 10.57 10 7.69 0.373 
Post-Intervention/Post-Treatment 24 10.57 14 10.77 0.952  
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[9–11]. Possible explanations could be the restrictions enforced by the 
lockdown measurements, resulting in a reduction of manual labor and 
recreational activities, and reduced presentation to the emergency 
department out of fear of disease contraction. Still, with 130 pre-
sentations during the lockdown period, this presented a substantial 
burden in addition to the inherent fatigue that the pandemic has insti-
gated to healthcare personnel. 

Similar caseload reductions have been noted internationally with 
regard to plastic surgery trauma admissions [12,13], as well as within 
other specialties [14–16]. Nonetheless, this finding was frequently met 
with an increase in disease severity and requirement for surgical treat-
ment, highlighting an alarming trend. 

Accounting for absolute reduction in emergency cases, when 
observing all injury etiologies, the rates of causes were comparatively 
consistent between the lockdown and pre-pandemic periods with regard 
to trauma, burns and infections. There was a trend towards an increase 
in patients presenting with wounds, for wound control or change of 
dressing and postoperative complications. This may partially be 

explained by restrictions and overextension of ambulatory patient care 
by general practitioners during the pandemic, driving patients to present 
in emergency rooms instead. 

Besides, we observed that particularly complex hand injuries 
remained unaffected, reflected by similar rates of nerve, arterial and 
tendon injuries, and similar rates of traumatic finger amputations. This 
finding was in line with previous reports showing no decrease in 
complexity of injuries and extent of severity [17–19]. 

Of note, admission rates and length of stay showed no statistically 
significant difference at our institution. Thus, in spite of the detected 
reduction in emergency caseloads during the lockdown period, our re-
sults underline the significance of steady resource allocation to emer-
gency presentations requiring surgery and in-patient treatment. 

Domestic injuries presented the majority of emergency cases, fol-
lowed by recreational injuries, workplace injuries and post-intervention 
or post-treatment medical conditions. During the pandemic, we noted a 
reduction in recreational injuries (15.38% vs. 27.31%, p = p = 0.009), as 
well as workplace injuries (7.69% vs. 10.57%, p = 0.37). As expected, 
the ratio of domestic injuries registered a significant increase (66.15% 
vs. 51.54%, p = 0.007). Again, this emphasizes the importance of 
resource allocation to plastic surgery emergency units, given that the 
greatest cost burden in domestic injuries, e.g. lacerations, falls and 
burns, frequently necessitate plastic and reconstructive surgical 
treatment. 

The increase in the rates of domestic injuries may likely reflect the 
relative reduction in recreational and workplace injuries as a conse-
quence of adhering to ‘the stay at home’ message during the lockdown 
period. Secondly, social isolation and recreational restrictions may have 
been a driving factor for the increase in manual activities, tasks and 
maintenance work around the house which may have otherwise been 
undertaken by professionals. 

During lockdown, we experienced no significant increase in sports 
injuries. In spite of this fact, we still noted a relative increase of closed 
fractures of the phalanges, the metacarpus, the carpus and the forearm. 
This may be explained by the circumstance that, despite common 
misconception, closed hand injuries most frequently occur domestically 
and not within the frame of sports injuries [20]. 

Lockdown measures induce an alteration in social behavior. Based on 
our results, particularly middle-aged females were at high risk to sustain 
injuries and symptoms, requiring plastic, hand and reconstructive sur-
gical treatment during lockdown periods. This may have implications 
for prospect hand injury prevention strategies, calling on public health 
interventions to counteract domestic injuries in the future and to avoid 
overextension of emergency resources. Indication to back the claim that 

Fig. 1. Injury etiologies during the lockdown and pre-pandemic periods.  

Fig. 2. Fractures during the lockdown and pre-pandemic periods.  

Fig. 3. Injuries of functional structures observed during the lockdown and pre- 
pandemic periods. 
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this advantage would persevere during a lockdown period is shown by 
the fact that particularly hand injuries showed consistent severity and 
that hospital admission rates, as well as length of stay, remained unaf-
fected by the pandemic. Therefore, the authors encourage administra-
tions and governments to advance injury prevention policies to reduce 
domestic hand injuries particularly during lockdown. 

Our study has several limitations. Our results are based on a very 
specific single-center patient cohort and retrospective data; hence they 
may only partially reflect the epidemiological characteristics of emer-
gency presentations. Treatments that have been applied by external 
hospitals and practitioners were not considered in our analysis. Besides, 
annual fluctuations in emergency presentations naturally exist, thus 
using the year 2019 as a pre-pandemic control may not be ideal. 

5. Conclusion 

In spite of a reduction in total caseloads during the government- 
imposed lockdown period, trauma, infections and burns requiring 
plastic, hand and reconstructive surgical in-patient treatment did not 
substantially decrease. A shift in injury location was noted, with an in-
crease in domestic injuries and a decrease in recreational and work- 
related injuries. 

Our results highlight that injuries requiring emergency plastic, hand 
and reconstructive surgery persisted with substantial volume during the 
lockdown period, underlining the importance of safeguarding resource 
allocation with regard to operating facilities, personnel and equipment 
in future pandemic waves. Prevention strategies are warranted and 
should focus on finding measures to counteract domestic injuries in the 
near future. 
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