Open Journal of Orthopedics, 2013, 3, 110-118 Jose Scientific
http://dx.doi.org/10.4236/0j0.2013.32022 Published Online June 2013 (http://www.scirp.org/journal/ojo) ~*%* Research

Septic Arthritis: A Need to Strengthen the Referral Chain
In a Developing Economy

Ikpeme A. Ikpeme', Ngim E. Ngim*, Anthonia A. Ikpeme?, Afiong O. Oku®

'Department of Surgery, University of Calabar Teaching Hospital, Calabar, Nigeria; “Department of Radiology, University of Cala-
bar Teaching Hospital, Calabar, Nigeria; *Department of Community Medicine, University of Calabar Teaching Hospital, Calabar,
Nigeria.

Email: iaikpeme@yahoo.com

Received February 26™, 2013; revised May 6™, 2013; accepted May 24", 2013

Copyright © 2013 Ikpeme A. Ikpeme et al. This is an open access article distributed under the Creative Commons Attribution Li-
cense, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Aim: This retrospective analysis documents the features and factors that potentially affect outcomes in septic arthritis in
the Cross River Basin area of south-south Nigeria. Patients and Methods: A retrospective analysis of 43 patients who
presented with septic arthritis in 45 joints between September 2007 and August 2010. All patients with pain, fever, joint
swelling and non-weight bearing/refusal to move the limb and had a joint aspiration productive of a turbid and/or puru-
lent aspirate were included in the analysis. Patients whose joint aspiration produced frank blood or a clear exudate were
excluded. Results: There were 24 males and 19 females (M:F = 1.3:1). Forty patients were children while three were
adults. Thirty-three patients were urban dwellers, 8 were semi-urban dwellers and 2 were rural dwellers. Twenty-five
children were first seen by a Paediatrician. Only 5 patients were first seen by an Orthopaedic surgeon. Definitive treat-
ment was conservative in 28 children and arthrotomy/washout in 12 children and 3 adults. Staphylococcus aureus was
the commonest isolated pathogen in both age groups. Conclusion: Injudicious interventions in musculoskeletal condi-
tions consist not only of traditional bone setting and other unorthodox practices, but also sub-optimal orthodox medical
practices. Healthcare outcomes in Africa are a function of the skewed distribution of the healthcare workforce and a
weak referral chain. The near absence of follow-up culture underscores the need for education on injudicious antibiotic
therapy to be directed at patients and physicians. Judicious interventions in musculoskeletal sepsis at first contact and a
strengthening of the referral chain are important.
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1. Introduction ology, presentation and outcome of this disease [1,4-6].
Studies also identify the paucity of African data in this
condition [3,4,6]. The large joints including the hip, knee
and shoulder are the most commonly affected and the
disease is commoner in males. Although Staphylococcus
aureus is the commonest identified organism [1,4-6],
coliforms follow closely in a Nigerian local study [4].
Joint trauma has been identified as a possible predispose-
ing factor [1,3].

The burden of musculoskeletal sepsis in the develop-
ing world is enormous. The high incidence of complica-
tions because of late presentation and injudicious treat-

Pyogenic joint infections are surgical emergencies [1].
Being a commoner in children, the risk of rapid joint
destruction, irreversible impairment of joint function and
fatality, especially in neonates, underscores the need for
prompt diagnosis and appropriate treatment. Permanent
skeletal deformity can be a sequel of septic arthritis and
in developing countries, septic arthritis can be a disabling
and life threatening disease [1]. As with other orthopae-
dic conditions, late presentation, injudicious intervention
by traditional bone setters and illiteracy are well docu-

mented factors that influence treatment outcomes for
orthopaedic ailments in the developing world [2,3]. In
the developed world, favorable long term outcomes are
not uncommon in septic arthritis [1].

Previous Nigerian studies have documented the aeti-
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ment of these conditions have also been documented [3].
These poor outcomes have been attributed to inadequate
healthcare workforce distributions in Africa which en-
sure that these patients present first to general practitio-
ners, paediatricians, herbalists, traditional bonesetters
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and surgeons without orthopaedic training [3]. Recent
reports are now beginning to challenge the role of dis-
tance, poverty, lack of maternal education and care from
traditional healers as the only significant underlying fac-
tors for late presentation and poor long term outcomes in
Africa [3,7,8]. This is because in musculoskeletal septic
conditions, inappropriate early antibiotic management or
incorrect primary diagnoses are documented causes of
late presentation with attendant poor long term outcomes
in Africa [3]. The fact that orthopaedic surgeons or doc-
tors with orthopaedic training are usually the last in the
chain to see these patients may contribute significantly to
late presentation and poor long term outcome.

Most episodes of acute septic arthritis result from ha-
ematogenous seeding of the vascular synovial membrane
during a bacteraemia. Other routes of infection are direct
inoculation and extension from a contiguous focus. Sta-
phylococcus aureus is the most common cause of septic
arthritis in Europe and all non-gonococcal septic arthritis
in the United States [9]. Streptococcus species are the
next most common isolates while Gram negative bacilli
account for 10 - 20% cases. Patients with a history of
intravenous drug abuse, immunocompromise or in the
extremes of age have a higher prevalence of Gram nega-
tive infections. Polymicrobial infections occur in ap-
proximately 10% of patients with non gonococcal septic
arthritis [9-11]. Historically, Haemophilus influenzae,
Staphylococcus aureus and group A Streptococci were
the commonest aetiologic organisms in children below
the age of 2 years. However, the overall incidence of
Haemophilus influenzae is decreasing because of the
availability of Haemophilus influenzae type b (Hib) vac-
cine now being given to children [9].

The pathogenesis of septic arthritis is multifactorial
and dependent on the interaction of the host immune re-
sponse and bacterial adherence factors, toxins and im-
munoavoidance mechanisms. The synovial membrane is
devoid of a limiting basement plate under the well vas-
cularized synovium. This allows easy haemotogenous
permeation of bacteria. Once bacteria are seeded in the
joint space from any route of infection, low fluid shear
properties encourage bacterial adherence and infection.
In a joint that has undergone recent injury, the production
of host derived extracellular matrix proteins like fi-
bronectin which help in joint healing may promote bac-
terial adhesion and infection. Staphylococcus aureus,
Streptococcus spp and Neisseria gonorrhea have a high
selectivity for the synovium, probably as a result of ad-
herence characteristics and toxin elaboration. The major
determinants of establishing infection are the virulence
and tropism of microorganisms combined with the resis-
tance or susceptibility of the synovium.

An increasing body of evidence supports the impor-
tance of staphylococcal surface components as virulence
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determinants by mediating initial colonization. These
receptors, termed microbial surface components recog-
nizing adhesive matrix molecules (MSCRAMMs) adhere
to host proteins in the joint extracellular matrix, and to
implanted medical devices. Some of the host matrix pro-
teins include fibronectin, laminin, elastin, collagen and
hyaluronic acid. A number of studies show that muta-
tions in bacterial surface receptors strongly reduce the
ability of staphylococci to produce infection [12-15].
However, the role of collagen adhesion of staph aureus as
a major virulence factor has been questioned since 30 - 60%
of clinical isolates display neither collagen binding in
vitro or the cna-encoded collagen adhesion [16]. Sequel
to adherence, bacteria are internalized by host mecha-
nisms involving membrane pseudopod formation or re-
ceptor-mediated endocytosis. These occur through the
actions of host cytoskeletal rearrangements via micro-
filament activity. Once internalized, staphylococci may
induce apotosis via a host capase-dependent mechanism
or survive intracellularly [17-20]. Induced apoptosis ex-
acerbates the host cell damage in septic arthritis. Staphy-
lococci may utilize invasion as an immunoavoidance
technique and escape clearance by the immune system
and antimicrobial therapy by persisting in host cells [9,
21,22].

The host immune response following colonization and
proliferation of bacteria is an acute inflammatory re-
sponse with elaboration of cytokines [interleukin 1-f (IL-
1) and interleukin-6(1L-6)] into the joint fluid by syno-
vial cells. These cytokines activate the release of acute
phase proteins like c-reative protein from the liver which
promote opsonization and complement activation. Bacte-
rial phagocytosis by macrophages, synoviocytes and po-
lymorphonuclear cells leads to the release of tumour al-
pha necrosis factor, interleukin-8 and granulocyte ma-
crophage colony-stimulating factor. Nitric oxide is also
required and 1L-18 and 1L-6 levels increase. T-cell me-
diated and humoral immune responses also play a role in
bacterial clearance or pathogenesis of septic arthritis.
When the host response fails to contain the infection
quickly, the potent activation of the immune response
leads to joint destruction mediated by high levels of cy-
tokines and reactive oxygen species. Host matrix metal-
loproteinases, lysosomal enzymes and bacterial toxins
damage the joint structures. Bacterial toxins include al-
pha-hemolysin, leukocyte-specific gamma toxin, Staph
aureus leukocidin, bacterial superantigens and entero-
toxins. Capsular polysaccharide also interferes with op-
sonization and phagocytosis [9].

The clinical manifestations of septic arthritis include
fever and malaise, as well as pain, swelling, warmth and
decreased range of movement in the involved joint. A
detailed history is useful with attention to risk factors
such as extremes of age, degenerative joint disease, rhe-
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umatoid arthritis, and corticosteroid therapy. Diabetes
mellitus, intravenous drug abuse, immunosuppressive con-
ditions like HIV, surgeries, renal disease, leukaemia and
sepsis/infections in other sites are other risk factors. The
Kocher diagnostic criteria for the paediatric septic hip is
based on 4 parameters which help differentiate septic
arthritis from transient synovitis in children. These are
non-weight-bearing on affected side, erythrocyte sedi-
mentation rate (ESR) greater than 40 mm/hr, fever >
38.5°C and a White Blood Cell (WBC) count greater
than 12,000/mm’. The probability that the patient has
septic arthritis is 99% when all 4 criteria are met, 93%
when 3 criteria are present, 40% when 2 criteria are met
and 3% when only one criteria is met. If none is met, the
probability of septic arthritis is less than 0.2% [23-25].
To improve diagnostic accuracy, other researchers have
added to Kocher’s criteria a c-reactive protein > 200
mg/1 or a history of a previous healthcare visit [26,27].
Ultimately, the diagnosis of septic arthritis is depend-
ent on isolation of organism(s) from aspirated joint
fluid.

Acute septic arthritis is a medical emergency with po-
tential for significant morbidity and mortality. Prompt
recognition coupled with rapid and appropriate treat-
ments are pre-requisites for a good prognosis [28]. The
treatment options include appropriate antimicrobial ther-
apy and joint drainage. The initial antibiotic therapy is
based on Gram Stain, joint fluid analysis, a good his-
tory and the mode of presentation. Generally, initial an-
timicrobials should be broad spectrum and are adjusted,
if required based on the culture and sensitivity results.
Few controlled studies assess the optimal duration, dose
or route of administration of antibiotics [29]. Generally
however, most antibiotics achieve excellent concentra-
tions in joint fluid following the parenteral or oral routes,
and the usual duration of therapy is 2 weeks for Haemo-
phillus influenza and Streptococcal infections and 3
weeks for infections due to Staphylococcus aureus or the
Gramnegative bacilli. The choice of antibiotic therapy in
the elderly must be carefully made. These individuals
have decreased organ reserve capacity, altered hepatic
and renal capacity to handle medications, polypharmacy
with associated drug-drug and drug-disease interactions
[9]. Antibiotic loading and maintenance doses are esti-
mated by measuring serum peak and trough concentra-
tions after the 4™ dose in the elderly.

Infection is a function of the interplay of such factors
as host resistance, bacterial dose and virulence. In the
developing world with the attendant malnutrition, more
children are prone to infections [3]. A high index of sus-
picion is therefore required and it is important that clini-
cians bear the possibility in mind when evaluating the
irritable or lethargic child. Ultrasonography is non-inva-
sive and is becoming relatively common in urban and
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sub-urban areas of the developing world. In settings
where this investigation is unavailable, arthrocentesis is
simple to perform and the fluid sample can be easily as-
sessed for colour, consistency, volume and Gram stain.
These should make early diagnosis and appropriate ther-
apy possible. In addition to early antibiotic display, the
surgical options for treatment of septic arthritis include
needle aspiration, tidal irrigation, arthroscopy and ar-
throtomy. These can be graded based on invasiveness,
cost and effectiveness in the thoroughness of drainage [9].
The need for judicious intervention in this condition has
to be understood by physicians especially in our setting
where patients are easily lost to follow up and long term
outcomes following sub-optimal interventions are diffi-
cult to document. Recurrent needle aspirations combined
with antibiotics have been used to treat septic arthritis [9].
However, permanent joint damage is established after 5
days of infection [9,25] and there is insufficient evidence
to recommend repeated aspirations as routine practice
[25]. Tidal irrigation is as effective as Arthroscopy and
may be useful when multiple joint aspiration yields fluid
with different characteristics, an indication of loculation
of pus in different pockets within the joint. Arthroscopic
lavage has the advantage of offering extensive debride-
ment with a small incision and is useful in deep joints
like the hip. When less invasive options are unavailable
or fail, when the patient presents after 3 - 4 days, in the
presence of osteomyelitis, when the infective organism
thrives in low oxygen tensions and require aminoglyco-
sides for treatment, open arthrotomy is indicated [9].
Other indications are the need for urgent decompression
because of neuropathy and compromised vascularization,
pre-existing joint damage and when the affected joints
are inaccessible by less invasive means. Open arthrotomy
in all cases of hip and most cases of knee and shoulder
sepsis remains a major therapeutic option among Ortho-
paedic surgeons [25].

This study will document the features and factors that
can influence outcomes in this condition in the Cross
River Basin area of South-South Nigeria. It will also
document the eventual treatment offered patients even
when they presented in the hospital first.

2. Patients & Methods

A retrospective analysis of forty-three (43) patients who
presented to the University of Calabar Teaching Hospital,
Nigeria, with septic arthritis in 45 joints between Sep-
tember, 2007 and August, 2010. Patients’ case folders,
radiological and microbiological laboratory records
were retrieved and information obtained included age,
sex, symptoms and duration before presentation, initial
health facility used by the patient, and co-morbid fac-
tors.
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Other information retrieved included place of abode of
the patients, which health professional saw first, final
treatment option, microbiological flora as well as the use
of imaging studies in the diagnosis. Information obtained
was analysed using SPSS version 16. Frequency tables
and simple proportions were generated. This retro-
spective analysis was approved by the Ethics commit-
tee.

Inclusion Criteria

Patients who presented with joint pain, swelling, fever,
non weight bearing or refusal to allow joint movement,
and whose joint aspirates yielded cloudy or purulent ma-
terial were included in this analysis. Those patients with
the above clinical features but whose joint aspirate yield
clear fluid or frank blood were excluded.

3. Reaults

There were forty-five (45) joints with septic arthritis in
forty-three (43) patients during the period under review.
There were 40 children (aged below 18 years) and 3 adults.
Among the children, 24 (60%) were males and 16 (40%)
were females giving a male: Female ratio of 1.5:1. All
the adults in this series were females. The median age of
the children was 22.5 months (interquartile range 22.5
months). Thirty-one (31) children (77.5%) and two (2)
adults (66.6%) were urban-dwellers respectively, seven

children (17.5%) and one adult (33.3%) were semi-urban
dwellers and two children (5%) were from rural commu-
nities (Table 1). Trauma, sickle cell anaemia and sepsis
were significant co-morbid factors accounting for 15%
each for trauma and sickle cell anaemia, and 12.5% for
sepsis in children (Table 2). Fever, joint swelling, pain
and non-weight bearing on the affected limb were the
presenting clinical features with a median duration of 7
days in both age groups (Figure 1). The knee was the
most commonly affected joint in children (60%) and
adults (66.7%) with the left knee predominating in both
age groups (37.5%, children and 66.7%, adults) (Figure
2). In terms of health seeking behavior, 22 children and
one adult (62.5% and 33.3% respectively presented first
to a hospital, 7 children (17.5%) and 2 adults (66.7%) tried
self medication or a spiritual healer first before seeking hos-
pital care and 3 children each (7.5% each) were first seen by
either a Pharmacist or a traditional bone setter (Table 3).
Twenty-five children (62.5%) were first seen by a Pae-
diatrician, 3 (7.5%) by an Orthopaedic surgeon and 4
(10%) by a General duty doctor. Two of the adults were first
seen by an Orthopaedic surgeon. The definitive treatment
options were antibiotics alone in 28 children (70%) and
arthrotomy and washout in 12 children (30%). All
adults had arthrotomy and washout probably because
they were all eventually seen by an Orthopaedic surgeon
(Table 4). Nineteen (19) patients (44.2%) did not have a
microbiological and sensitivity assay done owing to a

Table 1. Demographic characteristics of patients.

Children (n = 40)

Characteristics N (%) Adults(n = 3) N (%)
Age group (months) Age (years)
<12 12(30.0)
12-24 10(25.0) <35 1(33.3)
25-36 2(5.0) >35 2(66.7)
37-48 3(7.5)
49 - 60 1(2.5)
>60 12(30.0)
Total 40(100) 3(100)
Sex Sex
Male 24(60.0) Male 0(0)
Female 16(40.0) Female 3(100)
Total 40(100) 3(100)
Habitation Habitation
Urban 31(77.5) Urban 2(66.7)
Semi-urban 7(17.5) Semi-urban 1(33.3)
Rural 2(5.0) Rural
Total 40(100) 3(100)

The median age of children = 22.5 months (Interquartile range = 87).
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Table 2. Co-morbid factors.

Co-morbid factors

Children (n = 40)

Adults (n =3)

n (%) n (%)
Trauma 6(15.0) 1(33.3)
Sickle cell anaemia 6(15.0) -
Sepsis 5(12.5) -
None 23(57.5) 2(66.7)
Total 40(100.0) 3(100.0)
Table 3. Health seeking behaviour.
Children (n = 40) Adults (n = 3)
N (%) N (%)
First health seeking behavior
Hospital 22(62.5) 1(33.3)
Self medication/spiritual healer 7(17.5) 2(66.7)
Chemist 5(12.5) 0(0)
Pharmacy 3(7.5) 0(0)
Traditional Bonesetter 3(7.5) 0(0)
Total 40(100) 3(100)
Table 4. Treatment Intervention.
Children (n = 40) Adults (n=3)
n (%) n (%)
Medical doctor who saw first
Paediatrician 25(62.5) 0(0)
Orthopaedic surgeon 3(7.5) 2(66.7)
General duty doctor 4(10.0) 1(33.3)
Others” 8(20.0) 0(0.0)
Total 40(100.0) 3(100.0)
Definitive treatment option
Conservative (Antibiotics alone) 28(70.0) 0(0)
Arthrotomy and washout 12(30.0) 3(100.0)
Total 40(100) 3(100)

*Others: Patent medicine vendors, Traditional bone setters, Spiritual healers.
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variety of factors including poverty and faulty equipment.

Among those who had a microbiological and sensitivity
assay performed, Staphylococcus aureus was the most
common pathogen (25%), followed by Enterobacteria-
cae and Pseudomonas auroginosa (5% each). Four spe-
cimens (10%) grew no isolates.

3. Discussion

Pyogenic arthritis is an emergency where prompt diag-
nosis, rapid and aggressive antimicrobial therapy, ar-
throtomy and washout are critical to ensuring good
prognosis [1,9]. Whereas the pathogenesis is multifactor-
rial and diagnosis based on isolation of bacterial species
from synovial fluid, there is a major role for clinical his-
tory, physical signs of inflammation, infection, labora-
tory features, and imaging studies [9]. The condition is
managed in conjunction with an Orthopaedic surgeon
[25].

The findings in this study agree with other studies that
Staphylococcus aureus is the commonest causative or-
ganism [1,10,30,31], and the knee joint is the commonest
affected joint [1,10,12]. Our findings also agree with
other reports from Nigeria which identified trauma and
sickle cell disease as significant co-morbid factors and a
male preponderance [1,4,5], but differs from a South-
Western Nigerian study which identified the upper limb
joints as being the most commonly affected joints in
children below the age of one year [1]. In our study, the
knee joint remained the commonest affected joint in this
age group (11 cases, 27.5%). Traditional massage prac-
tices may account for this difference.

The South-Western Nigerian study reported that in-
adequate antibiotic therapy occurred in 64.1% of their
patients and concluded that patient education on early
presentation, avoidance of improper use of antibiotics
and regular follow up after acute pathology should be
encouraged'. In our study, twenty-five children (62.5%)
saw a Paediatrician first but only 12 (30%) out of 40
children had arthrotomy and washout combined with
antibiotics. Education on the avoidance of improper anti-
biotic use may therefore need to be directed at patients
and physicians as well. Considering the near absent tra-
dition of follow-up in our setting [1,4,8], it will be diffi-
cult to assess the degree of disability that may attend a
significant proportion of those patients who had conser-
vative treatment without joint lavage. Antibiotic treat-
ment alone is insufficient for established septic arthritis
[32].

Studies from Africa commonly identify late presenta-
tion and injudicious health-seeking behavior as underly-
ing factors in inappropriate treatment and potential poor
outcomes [1,3,8,26,28]. This study however shows that a
total of 23 patients (53.5%) sought healthcare in a hospi-
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tal first. However, only 12 children and all 3 adults saw
an orthopaedic surgeon either at their first visit or subse-
quently. Among those who were eventually referred to
the orthopaedic surgeons the average interval between
when the patients were seen by a paediatrician or general
duty doctor and when they were referred was 4 days (96
hours). This may strengthen the argument that healthcare
outcomes in Africa are a factor of the skewed distribution
of the healthcare workforce and weak referral systems
which may be significant determinants of poor outcomes
in musculoskeletal disease in Africa [3].

Permanent destruction of intra-articular cartilage and
sub-chondral bone loss begins within 24 hours and can
be established by 3 days in septic arthritis [9,33]. A
South African study has shown that patients with septic
arthritis who had arthrotomy within 5 days of onset of
symptoms had good long term prognosis while those
who had arthrotomy after 5 days had poor long term
prognosis [25,28]. Articular destruction results from a
combination of high levels of cytokines, reactive oxygen
species, release of lysosomal enzymes and bacterial tox-
ins [33]. The early occurrence of cartilage and joint da-
mage underscores the need for early and judicious inter-
vention to reduce microbial load by joint lavage and re-
duce the potential risk for articular destruction. In this
report, 30% of children had arthrotomy and joint lavage
despite 62.5% seeking hospital care as the first health-
seeking behavior. The remaining children received only
antibiotics and were discharged. Although all the patients
who had arthrotomy and joint washout combined with
antibiotics in this study had a satisfactory outcome 12
weeks post operatively, a previous Nigerian study had
reported poor outcomes in 47.1% of patients with septic
arthritis of the hip [34]. Lack of adequate follow-up in
our setting inhibits an objective evaluation of long-term
outcomes, especially in the 70% of children who only
received antibiotics without joint lavage. The combina-
tion of skewed healthcare workforce distributions, late
presentation (median duration of symptoms of 7 days in
this study) and a poor culture of follow-up strengthen the
argument for judicious and often “radical” interventions
in musculoskeletal septic diseases at first contact in the
developing world [3,7,35]. This, and the strengthening of
the referral chain must be the take home lesson for phy-
sicians working in these regions.A simple set of standard
operating protocols that insist that all patients with septic
arthritis must benefit from Orthopaedic review is an es-
sential first step in these settings.

4. Conclusion

This study shows that despite a significant number of
patients with septic arthritis presenting first to a hospital,
the median duration of symptoms was prolonged and
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only a small proportion presented to an Orthopaedic sur-
geon. While patient education remains crucial, physi-
cians also need to be targeted to address the issues of
judicious interventions and strengthening of the referral
chain. Continuing medical education must seek to draw
attention to the issues of intra-professional communica-
tion and practices that promote poor outcomes in the de-
veloping world. This is especially critical in those re-
gions where the patient’s attitude to long term follow-up
is poor. Simple practices like standard operating proto-
cols that insist on minimum standards of care and refer-
rals can have a dramatic impact on long term outcomes
in this condition.
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