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The incidence of deep vein thrombosis after knee arthroscopy
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Purpose
Deep vein thrombosis (DVT) is generally thought to occur rarely in patients who
undergo knee arthroscopy, and current practice is not to administer perioperative
thromboprophylaxis. In support of this practice, postoperative screening for DVT
after 2 weeks from knee arthroscopy was done in this study using ultrasonography
technique to detect the DVT incidence after such procedure.
Patients and methods
This study population consisted of 50 patients, 44 males and six females, who
underwent knee arthroscopy and fulfilled the following inclusion criteria: patients
aged from 18 to 60 years, those with isolated meniscal injury, and those not known
to be at high risk for DVT. Radiographs and MRI were done for all patients
preoperatively to diagnose knee injury. The medial meniscus was injured in 39
patients and the lateral meniscus in 11 patients; all were managed arthroscopically.
Full DVT screening with lower limbs venous ultrasonography was done for all
patients within 2 weeks postoperatively.
Results
The mean patients’ age at the time of the operation was 27.8 years (range: 18–43
years). The right knee was affected in 22 patients and the left in 28 patients. The
tourniquet was used in 43 patients. The mean time for hospital stay was 1.24 days
(range: 1–3 days). Only one patient of the 50 developed asymptomatic silent DVT
within the first 2 postoperative weeks.
Conclusion
The incidence of DVT after arthroscopic knee surgery of 50 patients in this study
was 2%, which is not a strong prerequisite for perioperative thromboprophylaxis in
patients not known to be at high risk.
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Introduction
Deep venous thrombosis (DVT) is a manifestation of
venous thromboembolism (VTE). DVT is one of the
most prevalent medical problems today, with an annual
incidence of 80 cases per 100 000. Each year in the
USA, more than 200 000 people develop venous
thrombosis; of those, 50 000 cases are complicated
by pulmonary embolism (PE) [1]. Lower extremity
DVT is the most common venous thrombosis, with a
prevalence of one case per 1000 population. In
addition, it is the underlying source of 90% of acute
PEs, which cause 25 000 deaths per year in the USA
[2].

VTE is a common and clinically important
complication of major orthopedic surgery [3]. For
example, patients who undergo hip or knee
arthroplasty and do not receive thromboprophylaxis
have an overall rate of DVT of 40–70% [4].

Despite the frequencyofkneearthroscopy, thereare little
dataon the incidenceofDVTinpatientsundergoing this
procedure. DVT is generally thought to occur rarely
Wolters Kluwer - Medknow
in patients who undergo this procedure, and current
practice is not to administer perioperative
thromboprophylaxis [5]. In support of this practice, a
recent retrospective survey of American orthopedic
surgeons suggested a low incidence of DVT (0.12% of
375 069patients undergoing arthroscopy) [6].However,
this incidence is an underestimate because patients were
not systematically screened with accurate objective tests
for DVT, and such a survey, which depends on
physicians’ recall, is highly susceptible to bias. Other
studies have also reported low rates of DVT (0–7.0%)
after knee arthroscopy, but in all these studies, the
diagnosis of DVT was made on clinical grounds,
which is unreliable [7].

In this series, we had studied the incidence of DVT
after arthroscopic knee surgery in 50 patients, within 2
weeks postoperatively.
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Figure 1

The ultrasonography testing for the lower limb venous system [9].
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Patients and methods
A total of 50 patients underwent knee arthroscopy at
Cairo University Hospital, from January 2013 to
December 2013, who fulfilled the inclusion criteria.
Inclusion criteria were as follows: patients with age
ranging from 18 to 60 years, those who had isolated
meniscal injury, and those who underwent surgery
with or without the use of tourniquet. Exclusion
criteria were as follows: torn anterior cruciate
ligament, past history of DVT, pregnant patients,
patients on oral contraceptives, those with BMI
greater than 30, and patients on steroid treatment.
The study was approved by the local ethical committee
in Faculty of Medicine, Cairo University and all
patients were consented.

The patients were examined clinically, with special
tests carried out to examine the knee. Radiographs
and MRI were done for every patient preoperatively to
diagnose knee injury.

All patients received spinal anesthesia except four patients
who received general anesthesia. All patients were
positioned supine. Limb was exsanguinated and then a
cotton-padded upper-thigh pneumatic tourniquet was
applied in 43 patients. The affected leg was hanging off
the operation table at the level of the knee joint. All
patients underwent classic arthroscopic knee procedure
for diagnosis, i.e. partial menisectomywith trimming and
shaving. The skin was sutured and crepe bandage was
applied.

The patients were advised to mobilize their knees same
day of surgery and to start immediate isometric
quadriceps exercises as well as straight leg raising
exercises. Immediate postoperative icing to reduce
pain and decrease the incidence of hemarthrosis was
also advised. Antibiotics and analgesics were given, but
no prophylaxis anticoagulants were used.

Routine examination of the knee was done for every
patient during follow-up. The stitches and bandage
were removed 2 weeks after surgery.

Deep venous thrombosis screening
Although compression ultrasonography is a simplified
technique used for quick diagnosis of DVT, with
limitation to common femoral vein and popliteal vein
only, it has both high sensitivity and specificity for
detecting proximal DVT only in symptomatic patients.
Compression ultrasonography is now the imaging test of
choice to diagnose DVT. Lack of compressibility of a
venous segment is the diagnostic criterion used, but the
additionofDoppler (including color flow) canbeuseful to
accurately identify vessels and to confirm the
compressibility of a particular segment [8].

As this study’smaterialdependsonasymptomaticpatients
with no clinically diagnosed DVT, the full examination
with lower limbs venous ultrasonography was chosen
instead.

The common femoral, superficial femoral, profunda
femoral, saphenofemoral junction, and greater
saphenous veins were examined in the supine position.
The examination begins at the level of the common
femoral vein at the inguinal ligament.

Compression was performed while the transducer was
applied in a transverse line in relation to the examined
vein, as the veinmay roll away when it is in line with the
transducer, creating a false-negative result. The
Doppler gate was placed in the center of the vessel.

Every vein of the lower limb was examined throughout
its whole length in both the transverse and longitudinal
views. The veins were examined for compressibility
with light transducer pressure in the transverse view.
The common femoral vein was followed distally from
the saphenofemoral junction. The common femoral
vein then divides into the profunda femoral (deep
femoral) and the superficial femoral vein (Fig. 1).
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Only the first 1–2 cm of the profunda veins was
examined owing to its depth. The superficial femoral
vein was followed distally to just above the patella
where it enters the adductor canal.

The popliteal vein was examined in the supine or
dependent position. The transducer was placed
behind the knee in the popliteal fossa. The popliteal
vein is superficial to the popliteal artery. The
gastrocnemius vessels were examined from the
popliteal fossa to their end point within the calf
muscles. The peroneal veins were examined from the
lateral aspect of the calf. The transducer was placed over
the popliteal vein andmoveddistally on the lateral aspect
of the calf. Distal to the tibial trunk, the transducer was
placed between the fibula and tibia; the peroneal vessels
were examined distal to the lateral malleolus.
Results
The mean age of the patients at the time of the
operation was 27.8 years (range: 18–43 years). There
were 44 males and six females. The right knee was
affected in 22 patients and the left knee in 28 patients.
The medial meniscus was injured in 39 patients and the
lateral meniscus in 11 patients. Each knee operated on
sustained an isolated meniscal injury. The tourniquet
was used in 43 patients. The mean time for hospital
stay was 1.24 days (range: 1–3 days).

Only one of 50 patients developed asymptomatic silent
DVT within the first 2 postoperative weeks. The
cumulative incidence rate of DVT at 14 days after
Figure 2

Incidence of the deep vein thrombosis-affected veins [10].
knee arthroscopy was 2%. This patient was a 42-year-
old female, who had a torn posterior horn medial
meniscus and underwent lower limb surgery for her
first time. Her BMI was 28.3, and the tourniquet time
was 80min. She had spinal anesthesia and stayed in the
hospital for 3 days for nonmedical reason (logistics).
She sustained proximal DVT in her right lower limb,
the side of knee arthroscopy (Fig. 2).
Discussion
Arthroscopy procedures are considered minimally
invasive. They are the most commonly performed
orthopedic procedures in the USA and are usually
considered to be low-risk procedures [11].
Therefore, knee arthroscopy was the surgical
procedure of choice in this series to study the
postoperative incidence of DVT.

However, most studies did not indicate whether
arthroscopy was performed for diagnostic or
therapeutic purposes. Currently, more than 95% of
knee arthroscopies involve a therapeutic procedure,
which takes longer, involves more local trauma, and
probably increases the risk of DVT. Therefore, as more
‘therapeutic’ arthroscopies are performed, the rates of
DVT may be increasing [12]. In this series, the knee
arthroscopy was used for both diagnostic and
therapeutic purposes for meniscal lesions only.

Themean age of patients at the time of the operation in
this series was 27.8 years (range: 18–43 years).
Although a 30-fold increase in incidence is noted
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from age 30 to 80 years, the effect appears to be
multifactorial, with more thrombogenic risk factors
occurring in the elderly than in those younger than
40 years [13].

The presence of risk factors plays a prominent role
in the assessing the pretest probability of DVT. The
most common risk factors are obesity, previous
VTE, malignancy, surgery, and immobility.
Hospitalized and nursing home patients often
have several risk factors [14]. The single most
powerful risk marker remains a prior history of
DVT [15]. In this series, we excluded the patients
with risk factors.

The incidence of DVT was studied within 2 weeks
after arthroscopy in this series to detect the
thrombi, which developed intraoperatively or early
postoperatively. As based on radioactive-labeled
fibrinogen, approximately half of lower extremity
thrombi develop intraoperatively [16]. Perioperative
immobilization, coagulation abnormalities, and
venous injury all contribute to the development of
surgical venous thrombosis.

Although most DVT is occult and resolves
spontaneously without complication, death from
DVT-associated massive PE can occur [17]. Over
the past 25 years, the pathophysiology of DVT has
been understood much better, and considerable
progress has been made in its diagnosis and
treatment [18]. In this series, the compression
ultrasonography had been used, as recently, the
accuracy of this technique has been improved: the
examination has been made more comprehensive in
terms of venous anatomy, and the procedure has
been standardized in terms of patient position, probe
position, and ultrasound modalities.

The incidence of DVT after arthroscopic knee
surgery recorded in the previous studies was either
as low as 0.2% [19], or as high as 19% [20], and this
controversy is because of the different ways of
diagnosing DVT between the studies. So, the low
incidence is a result of symptomatic or clinically
diagnosed DVT, whereas the high incidence is
because of screening of all the study population −
asymptomatic DVT − with no clinical evidence.
Early recognition and appropriate treatment of
DVT and its complications can save many lives.
The goals of pharmacotherapy for DVT are
to reduce morbidity, prevent post-thrombotic
syndrome, and prevent PE. The primary agents
include anticoagulants and thrombolytics [21,22].
Conclusion
DVT in the lower extremity is a life-threatening
complication in the orthopedic practice. Although
knee arthroscopy surgeries can be considered an
outpatient surgery, the risk of postoperative DVT is
unclear. The incidence of DVT after arthroscopic
knee surgery of 50 patients in this study was 2%,
which is not a strong prerequisite for perioperative
thromboprophylaxis in patients not known to be at
high risk.
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