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Abstract
Background

Hypercoagulable states and immobilization following lower limb, pelvic, and spinal surgery increases the risk of deep vein thrombosis (DVT). It is also suggested that HIV alone increases the risk of deep vein thrombosis. However no study has been done to determine the prevalence of deep vein thrombosis in HIV seropositive individuals who have undergone lower limb orthopaedic surgery in the Zambian context. We therefore conducted this study to determine the prevalence of deep vein thrombosis in patients
who are HIV seropositive in comparison to those who are HIV seronegative after undergoing lower limb orthopaedic surgery.

Methods

A total of 42 Patients were enrolled. Of these 23 (54 %) were HIV negative controls and 19 (46 %) were HIV positive patients who
underwent lower limb surgery or spinal surgery. Demographic and HIV status data was collected prior to surgery. After surgery a
blood sample was tested for fibrinogen degradation products (D-dimer) levels. The patients were then monitored for the development of clinical DVT and those that developed clinical DVT had an ultrasound to confirm the diagnosis.

Results

The majority (81%) of the study population were under the age of 50 years. The mean values of D-dimers were 2.33 ± 1.65 µg/ml
for the HIV negative group and 2.55 ±1.50 µg/ml for the HIV positive group. The number of positive D-dimer results was similar
in the two groups, 94.7% for the HIV cohort and 95.7% in the negative group (X 2 0.19 p=0.89). There was a positive correlation
between the D-dimer value and the type of surgery done in both the HIV positive group (R 0.390 p = 0.049) and the HIV negative
group (R 0.398 at p = 0.03). In both group’s hip and knee surgeries gave higher values of D-dimers. There was no statistical difference in the occurrence of a positive D-dimer and CD4 count (X2 0.95 p=0.89). The combined prevalence of clinical DVT confirmed
by compression ultrasonography in the entire study population was 4.8%. The prevalence in the HIV seropositive group and HIV
seronegative groups were 5.3% and 4.3% respectively (X2 0.19 p= 0.89). None of the patients received preoperative DVT prophylaxis due to cost but both patients that developed DVT received antithrombotic treatment.

Conclusions

There was no significant difference in the prevalence of DVT between patients who were HIV seronegative and seronegative following major lower limb and spinal orthopaedic surgery. Both groups had raised D-dimer values.
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Introduction
Patients presenting to our health services with orthopaedic conditions who are HIV seropositive are expected to increase as their life expectancy improves. The UNAIDS report
(2013) estimates 4.2 million people aged 50 and older were
living with HIV of which 2.5 million people live in sub-Saharan Africa, accounting for 60% this population.1 In a study
by Berman et al (1998) they found that 71% (n=101) of HIV
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positive patients had musculoskeletal manifestations during
the course of their disease caused by the HIV infection, HIV
treatment or both HIV infection and its treatment.2 In addition, a study by Mundama et al of 296 medical patients, who
were ambulatory and had no major risk factor for DVT, at
the University Teaching Hospital found that proximal lower
limb DVT was common among HIV positive medical patients admitted for at least 7 days.3
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unless expressed permission
was given by the patient.
Inclusion Criteria:
Exclusion Criteria
The D-dimer were tested
using the VIDAS© D-Dimer Exclusion II® which is
Age 21 years or above, Male or Female
Patients with known malignancies
an automated quantitative
test for immune-enzymatic
Planned for elective major lower limb and spinal orthopaedic
Patients on hormone replacement therapy
determination of fibrin degsurgery: Intramedullary Nailing, Total and Partial Hip
radation products in human
Replacements, Knee Replacement, Plating and Screw Fixation
plasma stored in sodium citrate using enzyme linked
of Fractures, Open Join reduction, Arthrodesis, and
fluorescent assay with measequestrectomies
surement range of 45ng/ml
Irrespective of HIV status
Patients on pro-coagulant therapy
to 10000 ng/ml.
Ethical approval was granted
Any CD4 Count
Patients with prior history of DVT or PE
by the University of Zambia
On ART or not
Patients who are pregnant
Biomedical Research Ethics
Committee prior to comLower limb orthopaedic surgery like hip and knee surmencement and enrolment
gery is known to predispose patients to deep vein thrombofor the study. Written informed consent was obtained before
sis.4 The prevalence of asymptomatic DVT in patients with
any participants were enrolled by signature or witnessed
pelvic, femoral and tibia/fibula fractures at the University
thumb print.
Teaching Hospital Lusaka, was found to be 10.8% following
trauma.5 The incidence of asymptomatic DVT following a
Results
major orthopaedic surgery without prophylaxis reportedly
42 patients were enrolled in the study over a period of 4
ranges from 30% to 80%, whereas the incidence of sympmonths.
Fifty-four percent of the patients (n=23) were HIV
tomatic DVT reportedly ranges from 0.5% to 4%.6
negative and 46 % (n=19) were HIV positive. The gender disVarious abnormalities predisposing to a hyper-coagulatribution was 81% (n=34) male of which 41% (n=14) were
ble state have been reported in AIDS patients including the
HIV positive. Nineteen percent of the patients (n=8) were
presence of antiphospholipid antibodies and the lupus antifemale of whom 62 %( n=5) were HIV positive.
coagulant; deficiencies of protein C, protein S, heparin cofactor II, and antithrombin and increased levels of von Willebrand factor, and d-dimers.7 These abnormalities correlate
with the severity of HIV-associated immunosuppression as
measured by the CD4 cell counts and with the presence of
concurrent infectious or neoplastic diseases.8 With reports
suggesting HIV alone increases the risk of deep vein thrombosis,3 it is prudent that this aspect of the clinical continuum of care for HIV positive individuals be investigated. This
study thus aimed to measure the prevalence of deep vein
thrombosis in patients who are HIV seropositive compared
to those who are HIV seronegative both of whom are exposed to the major risk factor of orthopaedic surgery.
Table 1: Inclusion and Exclusion Criteria for Enrolment into the Study

Figure 1: Age Distribution of Patients Enrolled in the Study

The majority (40.5%) of the patients were between the ages of 21 and 30 with 82%
of the total population being below the age of 50 years

Methods
This was a cross sectional study conducted at the University
Teaching Adult Hospital a tertiary level hospital in Lusaka
Zambia which also serves as a National Referral Centre. The
sample size was calculated using the prevalence formula and
consecutive convenience sampling was done for those undergoing major limb and spinal orthopaedic surgery who
met the inclusion criteria, as outlined in Table 1, were enrolled in the study.
The study did not interfere with treatment plans of the attending surgical teams but results of D-dimers and Doppler ultrasound were made available to the attending teams
as DVT is a life threatening condition. Patients were free
to opt-out anytime during the course of the study and any
information collected from them was not used in the study
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Figure 2: Surgical site Distribution in each cohort:
Intra-medullary Nailing (4 HIV +ve, 8 HIV -ve) n= 12, Hip Replacements( HIV +ve 9 , HIV
-ve 2) n=11, Knee Replacement(2 HIV -ve) n=2 , Plating and Screw Fixation of Fractures Knee
(1 HIV +ve, 2 HIV -ve) n=3 , Tibia ORIF (2 HIV +ve , 1 HIV -ve) n=3, Arthrodesis Ankle (1
HIV +ve, 3 HIV -ve) n=4 and Spine ( 2 HIV +ve, 5 HIV -ve) n=7.
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Table 2: Cross Tabulation of HIV status and clinical DVT
Did the patient develop any clinical
signs of DVT?
No
What is the HIV Status in the Negative

Count

last 3 Months

Expected Count
Positive

Count
Expected Count

Total

Count
Expected Count

Yes

Total

22

1

23

21.9

1.1

23.0

18

1

19

18.1

.9

19.0

40

2

42

40.0

2.0

42.0

Only 1 patient in each of the cohorts developed clinical and ultra sound confirmed DVT which gave a prevalence of 5.3% in the HIV positive group and 4.3% in
the control arm who were HIV negative. The chi-square test was employed to test if there was a significant difference in the occurrence of clinical DVT in the two
groups and it was found that there was no difference at X2 0.019 p= 0.890. Significance was further tested using the Mantel – Haenzsel test and still found to
X2 0.339 p= 0.560

Figure 3: HIV Status according to age distribution
In both cohorts the majority of the patients were below the age of 50

Figure 5: D-Dimer results according to HIV Status
There is a positive correlation between the type of surgery done and increasing value of the D-dimers
that is the more proximal the surgery was the higher the value of the D-dimer. For the HIV positive
cohort the R = +0.390, p = 0.049 and R = + 0.398 p = 0.03 for the control

Figure 4: Number of patients that developed symptomatic DVT
One patient in each group developed Clinical DVT confirmed by Doppler Ultrasonography
that is 1 of the 23 for the HIV negative group and 1 of 19 for the HIV positive group

The majority (40.5%) of the patients were between the
ages of 21 and 30 with 82% of the total population being below the age of 50 years (Figure 1).
The prevalence of positive D-dimer test was 94.7% (n=19)
for the HIV positive group and 95.6% (n=22) for the HIV
negative group. The Pearson Chi Square was applied gave
X2 = 0.19 p= 0.890 meaning there was no significant difference between the two groups. As with the DVT comparisons
this means that there was no difference in the occurrence
of a positive D-dimer value whether HIV positive or negative. Ninety-five percent of all the study patients received
early mobilization in form of active or passive physiotherapy.
None receiving pre-operative pharmaco-prophylaxis
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Figure 6: HIV Status against D-dimer Result
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which was narrow at 3ug/ml
to 3.8ug/ml. The situation
was reversed with those that
Statistics
HIV(+)
HIV(-)
had femur surgery in which
in the control group (n=8)
Mean D-dimer:
2.55
+/- 1.50 2.33 +/- 1.65 µg/ml
range was wide from 1.2ug/
ml to 5.0ug/ml compared
µg/ml
to the exposed group (n=4)
Prevalence
–
D-dimer 94.7%
95.7% (X2 0.019 p=0.89)
whose range was narrow at
1ug/ml to 2.2ug/ml. This
Positive
suggests that the patient
Correlation of D dimer value R +0.390 p = R+ 0.398 p = 0.03
distribution should have
been matched according to
Vs Surgery Site
0.049
types of surgery so as to get
balances comparison of the
Prevalence of Clinical DVT: 5.3 %
4.3% (X2 0.019 p= 0.89)
ranges of the D-dimer valNo difference
ues. These values were still
lower than those found by
No difference in D-dimer Positive Result among CD4 count ranges ( X2 2.95
Nkhoma et al whom com(p=0.89)
pared D-dimers, IL-6, CD4,
triglycerides and cholesterol
CD4 Count Ranges
200-500 cell/ul
>500 cells/ul
of individuals admitted in
the medical ward who were
D-dimer Range
1.06- 5.50 ug/ml 1.23- 3.80 ug/ml
HIV positive on ART, HIV
positive ART- naïve and
HIV negative control particDiscussion
ipants. His results showed that HIV ART naïve participants
Venous thrombo-embolism (VTE) is a physiological
had higher D-dimer (0.794 ± 0.318 ug/ml) than those on
derangement resulting in a pathological thrombus or clot
ART (0.514 ± 0.187 ug/ml) p =0.004 and the HIV negative
formation in the deep venous system.9 Venous thrombosis,
control participants (0.375 ± 0.165 ug/ml) p = 0.001.14 Thus
comprising deep vein thrombosis and pulmonary embothe surgery done these individuals seems to increase both
lism, occurs with an incidence of approximately 1 per 1000
groups’ chances of developing DVT and overrides their inannually in adult populations.10 Rates are slightly higher in
crease risk of DVT shown by the studies done on the medical
men than women, male-to-female ratio is 1.2:1.11 The gender
patients.
distribution was skewed towards the male gender at 81%. A
Significant correlation was found between the D-dimer
similar to trend was seen in a study to determine the prevavalue and the type of surgery done, with the HIV positive
lence of Trauma cases and adoption of the Kampala Trauma
group giving an R +0.390 (p = 0.049) and that of the control
Score at the University Teaching Hospital by Brown et al in
was R +0.398 (p = 0.03). The hip, knee and femur surgeries
which males age younger than 50 years made up the majority
had more D-dimer values clustered above value of 2ug/ml
of trauma.12
as compared to that of the tibia, ankle and spine surgeries
The prevalence of a positive D-dimer test result (> 0.5 ug/
whose clusters were below 2ug/ml. This is consistent with
ml) was 94.7 % for the exposed group and 95.6 % for the conrisk rating for hip and knee arthroplasty as a high risk for detrol group with no significant difference in the two groups.
velopment of DVT.6 That is the proximal limb surgeries gave
D-dimer values are expected to be high following surgery as
higher values of D-dimer than that of distal limb surgeries.
a result of the fibrinolysis of the clots that occurs following
The proximal limb up to the knee involved more tissue distissue dissection. This increased levels of circulating degsection and intimal blood vessel injury than the distal limb
radation products places the patient in a hypercoagulable
and spine surgeries due to limb manipulations.15
state.9 High D-dimer level greater than 2.0 μg/ml showed
Anecdotal evidence form surgical experience in our
68% sensitivity, 55% specificity, 60% accuracy, 50% positive
hospital suggested that the prevalence of DVT among our
predictive rate and 72% negative predictive rate in the depost-operative patients was generally low and that the numtection of early DVT after total knee arthroplasty.13 Positive
bers reported in the Europe and North American literature
D-dimer values obtained in our study ranged from 0.57 ug/
were much higher than that would be seen in our local popuml to 5.39ug/ml in general. The mean values of the two study
lation. The recent studies done by Mundama et al in medical
groups were similar with 2.33 +/- 1.65ug/ml for those in the
patients and Chibeza et al on trauma patients which showed
control and 2.55 +/- 1.50ug/ml for those in the HIV positive
DVT prevalence of 11.1% and 10.8%, respectively. When
group. Those that were HIV positive and underwent hip surbroken down their prevalence of symptomatic DVT 1.7%
gery (n =9) the D-dimer values had a wide distribution from
for the medical patients and 1.4 % for the trauma patients.5
1 ug/ml to 5.37ug/ml compared to the control group (n=2)
In our finding the prevalence of 4.8% of symptomatic DVT

Table 3: Summary of statistics

journal.cosecsa.org

EAST and CENTRAL AFRICAN Journal of Surgery | VOLUME 23 | NUMBER 3 | DECEMBER 2018

107

Original Research

DVT prevalence according to HIV status after orthopaedic surgery in Lusaka

was found. A study by Jacobson et al (2004) of thrombotic complications in patients infected with HIV in the era of
highly active antiretroviral therapy found 30 of 650 outpatients developed a total of 43 venous or arterial thrombosis
during 1996-2002.16 The prevalence of DVT in HIV positive
and control cohorts of our study were 5.3 % and 4.3% respectively with statistically no significant difference between the
two (X2 0.19 p = 0.89). When compared with the prevalence
of (1.7%) for symptomatic DVT in the medical wards, the
prevalence in both cohorts was higher. This implies that an
HIV positive patient who has undergone lower limb surgery
is 3.11 times more likely to develop DVT than an HIV positive patient admitted to the medical ward. Both patients that
developed DVT were above the age of 60 years, with the HIV
positive individual having undergone hip surgery and the
control having had femur shaft surgery with both surgeries
taking between 2-3 hours of operating time. Thus both individuals had similar operating times and were of an elderly
age group. Thus both were high risk patients for developing
DVT,4 and should have received chemoprophylaxis but due
to financial constraints of both the hospital and patients did
not, but both went on to be treated with anti-thrombotic therapy as per protocol which was provided free by the
hospital. Here lies another financial debate for resource constraint intuitions like ours. Would it be cheaper to just provide treatment for DVT rather than prophylaxis?
Despite not receiving post-operative pharmacoprophylaxis and having positive post-operative positive D-dimers
values that were high, only one in each group developed
symptomatic DVT. Arguably there would have been more
patients that would have had subclinical DVT given the
trends of the studies done by Mwandama et al and Chibeza
et al had we looked for them. Asymptomatic DVT management still remains an area of debate as whether to treat as one
would treat symptomatic DVT or manage these patients on
the prophylactic dose of chemotherapy.

Conclusions
The study showed that the prevalence of post-operative orthopedic lower limb surgery-related clinical DVT was found
to be 5.3%. Furthermore there was no difference in the prevalence of DVT in HIV positive and HIV negative patients
following lower limb surgery and spinal surgery at the University Teaching Hospital in Lusaka.
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