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Summary. Background and aim of the work: The Heterotopic Ossification (HO) is a common complication
following Total Hip Arthroplasty (THA). Although there is no concordance in Literature regarding the
etiopathogenic mechanism, various HO risk factors have been recognized, both related to the patient and
associated with the surgical procedureLiterature does not consider the use of intra-articular drainage as a
possible risk factor. Our hypothesis is that this item can contribute to the development of HO. Materials
and Methods: 425 implants of hip arthroplasty performed between 2014 and 2017 at the Ortopedic Clinic of
Udine were included in the study. No patient performed pre-operative or post-operative anti-HO prophylaxis during follow-up. Radiographs of preoperative and postoperative at 1 year were analyzed according to
the Brooker Classification. Results: The incidence of HO in patients with intra-articular drainage is 24.6%,
while the incidence of HO in patients without intra-articular drainage is 15.3%, with a statistically significant
difference. Conclusions: The data obtained suggest to consider the use of intra-articular drainage as a possible
intra-operative risk factor for HO. This is a retrospective cohort study, so we need more studies and more
robust experimental designs to confirm these results. (www.actabiomedica.it)
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Introduction
The Heterotopic Ossification (HO) is defined as
the formation of mature and lamellar bone infiltrated
at the soft tissue level, then out of the physiological
skeletal structure (1, 2). These HO represent a common complication for orthopedic and traumatological surgery, but in particular it is frequently associated
with hip prosthetics. The most probable incidence of
HO varies from 28% to 61% (3-10). Generally HO is
asymptomatic. In a small percentage of cases local pain
and limitation of joint excursion may occur (11, 12).
The most used classification to describe is the Classification of Brooker (13). The etiology and pathogenesis
of HO have not yet been established with certainty.
Literature recognizes risk factors related to the patient
(male, age, obesity, arthrosis, etc.) and to the surgical

procedure (surgical access, type of anesthesia, intraoperative blood loss, duration of the procedure, etc.). In
any case, it has not yet been established with precision
if and which risk factors may have a greater influence
on the location and quantity of HO (14,15). The use of
intra-articular drainage is an element not considered in
literature as a risk factor. Our study consider the presence or absence of drainage in a heterogeneous group
of hip arthroplasty implants, to detect any difference in
the incidence of HO.

Materials and Methods
The present study regards all the arthroplasty hip
implants performed at the Ortopedic Clinic of Udine
from 1st of January 2014 to 31th of December 2017.
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Figure 1. One year post-operative xray showing HO Class IV
Brooker’s

Surgical operations were performed by five surgeons
of the Orthopedic Clinic, all with high rate of experience for this type of surgery. Patients diagnosed with
infection, patients who performed prophylactic therapy for HO and patients undergoing prolonged immobilization, were excluded from the study. The proposed diagnoses included primary coxarthrosis, aseptic
necrosis of the femoral head, outcomes of congenital
hip dysplasia, outcomes of trauma and fracture of the
coxo-femoral joint. All THA were followed up to 1
year post-intervention with a frequency of 45 days, 3
months, 6 months and a year. At each clinical control, in addition to the clinical examination, an X-ray
of the pelvis in AP and 2 projection (AP and LL) of
the operated hip were examined and archivied. With
a follow-up of at least one year it was therefore possible to recognize the presence and evolution of any
HO. The HO were classified according to the Brooker
Classification.
For each patient were considered age, gender, admission diagnosis, the surgical procedure performed,
the type of implant used and the presence or absence
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Figure 2. One year post-operative xray showing HO Class I
Brooker’s

of intra-articular drainage (drainage is always removed
in the first day post-operative). The probable higher
incidence of HO in patients with drainage was then
calculated.

Results
The total number of THA performed is 425. Of
these 408 by Direct Anterior Approach (DAA) and
the remaining 17 by Direct Lateral or Anterior-Lateral Approach. Of the total 425 hip arthroplasty at
1 year, 90 patients had radiological evidence of HO
(21.2%) (Table 1).
In details, following the Classification of Brooker,
33 Class I, 32 Class II, 19 Class III, 6 Class IV. Of
the 90 patients in the group with HO, 62 were male
(68.9%) (Table 2).
On the 425 implanted hip arthroplasty 265 had
intra-articular drainage (62.3%). Of the 90 patients in
the group with HO, 66 also had intra-articular drainage (73,3%). The percentage of patients with ossification and drainage is 24.6%. The percentage of patients
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with ossifications but without drainage is 15.3% (Table
3). The difference of HO incidence in the two patience
groups is statistically significant (p-value 0,0229).
For only 3 patients (all Class IV) a new surgical
approach was needed to remove periarticular HO with
good benefits.

Table 1. HO rate in our study

Table 2. Distribution of HO according to gender

Table 3. HO according to the Brooker Classification
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Discussions
Among the orthopedic surgical procedures, the
hip arthroplasty is the most affected by the onset of
HO. The knee is affected less by this complication. The
incidence of HO post-THA varies from 28% to 61%
(3-10). According to some Authors the spectrum is
between 5% and 90% (16). The result is probably so
uncertain and not precise because the HO is often random, and in most cases have no clinical relevance. Only
in a small percentage of patients ranging from 3% to
10% a symptomatology can be manifested, which may
be local erythema and swelling, pain and limitation of
the ROM (17,18). The most famous and most used
classification is the Brooker one; through the study of a
simple radiography of the antero-posterior pelvis, four
classes can be differentiated: Class I (HO islands within periprosthetic soft tissues), Class II (bone proliferations from the apex of the great trochanter or from the
acetabulum with space greater than 1 cm between the
two extremities), Class III (bone proliferation from the
apex of the great trochanter or from the acetabulum
with space less than 1 cm between the two extremities,
Class IV (apparent hip bone anchor) (13).
Generally HO starts to manifest in the first 6
weeks and is mature and recognizable no later than 6
months post-intervention (11,13). Several studies have
recognized the benefits of treatment with NSAIDs,
Indomethacin and radiation therapy against the development of HO. These therapies can perform a beneficial action both as preoperative prophylaxis and as
postoperative therapy (19-21). The etiology of this calcific phenomenon is unknown. Genetic exposure has
not yet been established (22). The first description of
HO dates back to 1692 performed by Patin in a child

Figure 3. Brooker Stages
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affected by myositis ossificans progressiva (23). Since
then, several authors have proposed specific pathogenic mechanisms, but there is still no agreement. During
the Great War the HO was manifested more in paraplegic soldiers with injuries to the vertebral column
from explosion. This phenomenon suggests that the
probable responsible for the development of HO are
soft tissues, bone tissue and the nervous system. Literature therefore considers these structures to be probable guylties of HO (24-26). As for the ossifications
in general, even the HO post-THA was not a shared
etiology. The most accredited etiopathogenetic mechanism provides that it is the result of the release of some
osteogenic factors released following the injury of the
soft tissues located around the coxo-femoral articulation (27). The specific and agreed risk factors for HO
are male sex, hypertrophic arthrosis, obesity, ankylosing spondylitis, rheumatoid arthritis, post-traumatic
arthritis, Paget’s disease and idiopathic skeletal hyperostosis. . Other risk factors, although not yet agreed in
Literature, may be related to surgery, such as the type
of anesthesia, the duration of the operation, the possible blood transfusion, and especially the surgical approach performed (28, 29). Several authors have tried
to deepen this aspect, unfortunately with poor results.
The theory according to which a lower trauma of the
soft tissues decrease the HO has positively influenced
the choice of the Anterior surgical approach. The Direct Anterior Approach is finding more and more space
in recent years. It is also our path of choice, because
it is an intermuscular and internervous pathway that
has shown a lower traumatism of the peri-articular tissues, an early mobilization of the patient, an adequate
ROM in shorter times and a lower index of dislocation
(30-34). In any case, the Literature has not yet agreed
on establishing the influence of the access pathway on
the incidence of HO (36). Probably it is necessary to
elaborate on and research other risk factors.
An element not so considered in Literature is the
use of drainage. The level of dissection and trauma of
the soft tissue during surgery can affect the incidence
of HO. Elements such as bone debris, the fixation technique of prosthetic components and the development
of a hematoma under the fascia, have been taken into
account as further factors affecting the HO (28, 29).
The most accredited etiopathogenetic mechanism pre-
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Figure 4. HO removed after surgery

dicts that these factors favor release of bone-inductive
factors. Furthermore, the trauma of the surrounding
soft tissues creates an environment favorable to the local proliferation of fibroblasts and the accumulation of
extracellular matrix, which will evolve in HO through
endochondral ossification (37-40). It has not yet been
established whether the osteogenic mediators are released from stimulated bone tissue or soft tissue directly (41). Giving credit to this pathogenetic mechanism,
the use of drainage is an important factor to consider.
Peri-articular drainage performs the draining action
preventing the accumulation of local serum-hematic
fluid. In relation to the genesis of HO, the positioning of the drainage determines an additional source of
trauma to the soft tissues. The presence of drainage
also allows an additional way of spreading osteogenic
mediators through soft tissues. Furthermore, the presence of a foreign body such as drainage can favor a locally recall of inflammatory factors that can stimulate
the start of the forming process of HO.

Conclusions
According to the data obtained, the presence of
drainage could favor the development of HO. Our
study has several limitations, including the fact of being a retrospective study, the number of patients, not
having considered further variables and risk factors in
the selection and classification of patients. Nevertheless, the data obtained are statistically significant, so it
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could be a first step to deepen the subject. In any case
further studies and analyzes are necessary with more
data to obtain an adequate result.
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