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Abstract

Background: Pretibial injuries are common, with an estimated 0.4-0.7 per 1000 of the population 
affected per year, more commonly affecting elderly women. Pretibial haematomas complicate 42% 
of pretibial injuries admitted for hospital treatment. In District General Hospitals (DGH), they may 
be admitted under the care of Trauma and Orthopaedic Surgery or occasionally General Surgery. The 
mortality of patients treated in hospital for pretibial haematoma is not widely reported.

Materials and methods: 69 patients aged over 60 with low-energy pretibial injuries complicated 
by haematoma managed by trauma and orthopaedics were identified retrospectively from the 
departmental electronic database on Microsoft AccessTM from January 2012 to December 2018, and 
their electronic notes were reviewed. A review of existing literature surrounding pretibial injuries was 
performed.

Results: Data showed an average inpatient stay of 15.4 days and an average of 4.4 outpatient clinic 
attendances following discharge. 8% of patients died during their inpatient stay. 14% of patients died 
within 30 days of presentation. 32% of patients were deceased with a year of discharge from hospital.

Conclusion: Pretibial haematomas in the elderly following minimal trauma are associated with 
lengthy inpatient stay, multiple outpatient attendances and high mortality. Extant literature advocates 
a multidisciplinary approach to managing these wounds with early surgical intervention when 
indicated and early mobilisation.
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Introduction

Pretibial injuries are a common cause for presentation to the 
emergency department, with an estimated 0.4-0.7 per 1000 of 
the population affected per year, more commonly affecting el-
derly women [1,2].

Low velocity soft tissue injuries to the pretibial region can 
cause significant wounds. The pretibial region is susceptible to in-
jury: with ageing there is thinning of the skin and loss of dermal 
collagen. Retraction of the epidermal papillae contribute to flat-
tening of the dermal-epidermal junction making it susceptible to 
shear forces. Overall, skin becomes more lax, less resilient and 
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less stretchable [3]. The blood supply to the pretibial skin is poor 
and this in turn affects healing [4]. Use of steroid medications fur-
ther thins the skin and anticoagulant medication can pre-dispose 
to large haematoma formation from very minor trauma.

Most injuries are sustained inside the home or in the garden 
either as a result of a trip or fall or by bumping into or being struck 
by an object such as a piece of furniture, a car door, a step or 
pavement [1,5].

Severity of injury varies from small superficial lacerations to 
large degloving injuries [6]. The more significant injuries frequent-
ly require hospital admission for management with debridement, 
dressings and skin grafting in some cases. In tertiary centres these 
patients are normally managed under the care of plastic surgeons. 
In district general hospitals however, they will often come under 
the care of trauma and orthopaedics or occasionally general sur-
geons [7]. Due to the inherent underlying frailty and co-morbidi-
ties, these patients have a significant post-morbid mortality [8].

Pretibial haematomas complicate 42% of pretibial injuries ad-
mitted for hospital treatment [9]. Where there is threatened skin 
overlying, the haematoma should be evacuated as soon as pos-
sible [10,11]. Not only can haematoma cause a pressure effect 
on overlying tissue, but also causes compromise and death of ad-
jacent tissue by the toxic effect of degradation products through 
complex pathways of cytokine activation, oxidative stress and ac-
tivation of neutrophils causing small vessel occlusion [12].

Anecdotal observation within our department was that pre-
tibial haematomas in the elderly appeared to have a high peri-
morbid mortality. We therefore conducted a retrospective review 
to look specifically at mortality associated with pretibial injuries 
complicated by haematomas.

Materials and methods

Our departmental electronic database on Microsoft AccessTM 
was reviewed retrospectively from January 2012 to December 
2018 using the search terms ‘haematoma’ and ‘hematoma’. ‘Pre-
tibial’, ‘lower limb’, ‘leg’ and ‘calf’ haematomas were then se-
lected. Haematomas associated with lacerations were included. 
Patients under the care of other specialties but who required or-
thopaedic input were included. Patients under the age of 60 were 
excluded. High energy mechanisms of injury were also excluded.

Electronic notes were reviewed to ascertain acute (<48h) or 
delayed (>48 h) presentation, use of anticoagulant/antiplatelet 
therapy at presentation, initial and subsequent management, 
length of inpatient stay, number of outpatient clinic attendances 
and mortality. Data was analysed using Microsoft ExcelTM.

Results

A total of 69 patients were identified with ages ranging from 
61 to 98 years. There were 14 (20.3%) males and 55 (79.7%) fe-
males. 32 (46.4%) patients presented acutely and 37 (53.6%) were 
classed as delayed presentation. 3 patients had associated minor 
injuries.

26 patients (37.7%) were warfarinised, 16 (23.1%) on anti-
platelet medications (aspirin or clopidogrel), 7 (10.1%) on direct 
oral anticoagulants (DOAC), 2 (2.9%) on dual antiplatelet therapy, 
and 1(1.4%) on low molecular weight heparin. Only 17 patients 

(24.6%) were on no anticoagulant or antiplatelet therapies.

49 (71%) of the patients underwent initial surgical manage-
ment. 32 patients were managed with surgical debridement and 
simple dressings, 4 were treated with debridement and applica-
tion of Vacuum-Assisted Closure (VAC) dressing, 4 patients were 
debrided at the bedside, 4 patients had debridement and local 
Full Thickness Skin Graft (FTSG), 3 were debrided and primarily 
closed, and 2 underwent debridement and Split Skin Graft (SSG). 
15 of these patients required subsequent procedures. One pa-
tient underwent complex above knee amputation. One patient 
was referred to a tertiary centre for plastic surgery management. 
None of the patients who were initially treated with SSG or FTSG 
needed further surgery.

20 patients (29%) were managed conservatively initially with 
observation, elevation and/or dressings. 5 of these patients went 
on to have subsequent surgical management.

The average inpatient stay was 15.4 days with a minimum inpa-
tient stay of 1day and a maximum stay of 67 days. Average num-
ber of outpatient clinic attendances was 4.4, with a maximum 
of 48 visits to clinic. Community follow up such as with practice 
nurses or tissue viability nurses was not recorded.

8% of patients died during their inpatient stay. Overall mortali-
ty 30 days after presentation was 14%. At one year after discharge 
from the acute hospital setting, the mortality rate was 32%.

Discussion

Whilst there has been much discussion in the literature of 
management options in pretibial injury, the short and long-term 
mortality of patients treated in hospital is not widely reported.

Furthermore, to our knowledge, the mortality of patients with 
pretibial injury complicated by haematoma has not been pub-
lished in the literature.

Many patients, in particular those taking anticoagulant medi-
cations, may present with large haematomas which can cause 
extensive necrosis to overlying skin and soft tissues. Our data 
showed that only a quarter of patients presenting with pretibial 
haematoma were not on anticoagulant or antiplatelet therapy. 
This reflects a degree of cardiovascular comorbidity in this patient 
group and may raise anaesthetic challenges. Thompson et al in 
their 2014 study report that unless the anticoagulation is reversed 
or the haematoma evacuated expeditiously, the viability of the 
overlying tissues can be lost, resulting in large defects which in 
turn require more complex surgery and can take longer to heal 
[13]. This presents a dilemma in management of these medically 
complex patients.

20 out of the 69 patients reviewed were initially managed con-
servatively. 5 of these patients went on to need one or more sub-
sequent surgical procedures. The remainder continued with non-
surgical treatment. Conservative management involves cleansing 
of the wound of debris and any haematoma with sterile wash such 
as normal saline, trimming of frayed or necrotic skin edges, and 
opposition of the skin edges without tension. Dressings are ap-
plied and regularly changed until the wound has healed. In 1977 
Crawford & Gipson published results on 48 patients, all managed 
conservatively for pretibial lacerations. In all cases the wounds 
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healed [14]. McClelland et al. In a more recent study followed up 
25 patients treated conservatively in the community. After 120 
days 8 patients had failed to heal, but no information was given if 
they were then referred for surgical intervention [15].

Surgical intervention may be considered for patients where 
there is significant skin loss, a large or non-viable flap laceration 
and those with a large haematoma. The co-morbidities and frailty 
of these patients mean careful consideration must be given be-
fore surgery is carried out.

Of the 69 patients studied, 53% of patients presented to trau-
ma and orthopaedic services over 48 hours after injury, and a little 
under half presented within 48 hours. A review of literature per-
taining to timing of surgery suggests that this is dependent upon 
timing of presentation after injury, whether initial conservative 
treatment has been trialled, the patient condition, and delays. It 
is not unreasonable to trial conservative management in the very 
first few days after injury [16]. This allows demarcation of viable 
from non-viable tissue. Tuboku-Metzger et al. Showed in a retro-
spective single centre study of 73 patients that wounds treated 
surgically within 7 days from injury had an average healing time 
of 55 days. If delayed by 8 or more days, the average healing time 
was 110 days [17].

With regards to surgery, literature suggests that skin edges may 
be held in place with adhesive strips such as Steristrips, but where 
it is not possible to oppose the skin without tension, a gap should 
be left between the skin edges and be allowed to heal by second-
ary intention. Over tensioning the skin flap causes skin necrosis. 
Sutures should be avoided [18]. In 1985 Sutton & Pritty showed in 
a randomised trial of sutures compared to steristrips, that use of 
sutures doubled the incidence of flap necrosis in pretibial flap lac-
erations, and increased time to heal [19]. A novel technique using 
deep low-tension sutures through adhesive strips applied parallel 
to the wound edges showed good results in a single centre cohort 
study [20].

Where possible procedures should be performed under lo-
cal or regional anaesthesia. Skin grafting after flap excision and 
wound debridement down to healthy bleeding tissue is a simple 
and effective technique for treating pretibial flap lacerations and 
can be performed under local anaesthetic [21]. The technique of 
“defatting” the skin flap in flap lacerations and laying it back on the 
defect as a skin graft has been described [22]. Whilst this avoids 
creation of a donor site for skin grafting, the ‘take’ of the severely 
compromised skin flap as graft is usually poor. In a prospective 
randomised trial of 25 patients who underwent primary excision 
and skin grafting or defatting of the flap, mean healing times of 
the pretibial wounds were 13.2 (primary grafting) and 40.7 (defat-
ting the flap) days. 4 patients required further surgery from the 
defatting group. No comments were made on donor site morbid-
ity [23]. In our study, of the 6 patients who were managed initially 
with either debridement and split skin grafting or defatting and full 
thickness skin grafting none required further surgical procedure.

A novel technique of exchange grafting, whereby the defatted 
flap from the pretibial wound is placed on the fresh thigh donor 
site in exchange for a fresh skin graft on the pretibial wound bed, 
has been described in a single case report [24]. Given the lack of 
evidence to support defatting or exchange graft techniques, Lo et 
al. Concluded that in cases of flap lacerations where the skin flap 

is not viable it should be excised and grafted in the conventional 
manner [25]. The literature suggests mobilisation after surgical 
treatment of pretibial injury should be encouraged immediately 
as it does not affect graft take or wound healing, but reduces the 
risks associated with lying recumbent in a hospital bed [2,26].

Whilst there has been much discussion in the literature of 
management options in pretibial injury, the short and long-term 
mortality of patients treated in hospital is not widely reported.

Rees et al. In a retrospective case notes review of 109 patients 
showed an overall 6-month mortality of 11% following pretibial 
laceration [8]. Furthermore, they demonstrated that a longer 
time to surgery of 5 days rather than 2 was significantly associ-
ated with mortality. It is difficult to know if this delay is causally 
related rather than the delays reflecting a more frail, medically 
complex, unwell patient at presentation, who requires further in-
vestigations and optimisation. Glass & Jain in their review of 73 
patients showed a 3-month mortality of 10% [9]. Cahill et al. In 
their retrospective review of a cohort of 58 patients, 53 under-
went surgery (91%) and at 31 days post operatively had a 15% 
mortality. In a separate cohort in the same study, managed with a 
truly multidisciplinary approach; including outreach nurse assess-
ment, weekly MDT review of all referrals, careful discharge plan-
ning pre-operatively, the mortality was significantly reduced to a 
4.3% (2/46 patients) 31-day post-operative mortality [27].

Patients who sustain pretibial injuries are predominantly frail, 
elderly females with medical co-morbidities [16], as reflected 
in our data (55 females: 14 males). This is a very similar demo-
graphic as patients who sustain fractures of the proximal femur. 
Management of hip fractures has changed dramatically over the 
last decade, with the introduction of the National Hip Fracture 
Database (NHFD) and combined Orthopaedic and Geriatric spe-
cialist care [28,29]. 30-day mortality from hip fractures fell from 
10.9% to 8.9% from 2007 to 2011 [30], and is currently 6.1% [31]. 
This marked improvement has come about by understanding the 
importance of a true multidisciplinary approach combined with 
early surgery and early mobility. Our study showed a 30-day post-
presentation mortality of 14% which is similar to Cahill et al’s orig-
inal cohort, and more than double the national 30-day mortality 
for hip fractures.

At 1-year post discharge from acute hospital bed, our data 
showed a mortality of 32%, which is greater than reported mortal-
ity of hip fractures (22%) [32]. But similar to mortality of odontoid 
peg fractures (34%) [33]. Reflecting the frailty of this patient group.

Our study is limited by its retrospective nature, and small sam-
ple size. Although we recorded the use of anticoagulant or anti-
platelet therapy and their indications, we did not collect any data 
pertaining to other medical comorbidities, functional status or 
ASA grade. Our study may also be limited by advances in technol-
ogy following the period studied, such as the common availability 
of VAC therapy.

Conclusion

Pretibial injuries complicated by haematoma occur more fre-
quently in elderly female patients. Presentation may commonly 
be complicated by the concurrent use of anticoagulant or anti-
platelet therapy. These injuries are associated with lengthy inpa-
tient stay, multiple outpatient attendances and high mortality. 
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The available literature advocates a multidisciplinary approach 
to managing these wounds with early surgical intervention when 
indicated and early mobilisation. This is the first reported case re-
lated to pre-tibial haematoma mortality on orthopaedic wards.

Abbreviations: DGH: District General Hospital; DOAC: Direct 
Oral Anticoagulant; VAC: Vacuum Assisted Closure; FTSG: Full 
Thickness Skin Graft; SSG: Split Skin Graft; NHFD: National Hip 
Fracture Database.
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