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INTRODUCTION: Venous thromboembolism is a serious complication in orthopedic surgery. It is very
common in major surgery, such as total hip arthroplasty. However, few reports have described the inci-
dence of pulmonary embolism and its associated risk factors following less invasive surgery, such as
arthroscopic knee surgery.

PRESENTATION OF CASE: We describe a rare presentation of a young man with bilateral pulmonary
embolism of the main pulmonary arteries following arthroscopic anterior cruciate ligament reconstruc-
tion.

DISCUSSION: The present patient is different from other similar cases in that he was an active healthy
man without any risk factors for the development of thrombosis. Despite this, he experienced a bilateral
pulmonary embolism one week after knee arthroscopy.

CONCLUSION: Although anterior cruciate ligament reconstruction is a common and safe procedure per-
formed on a daily basis, unexpected complications may occur. One of these is venous thromboembolism
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which may be fatal.

© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Anterior cruciate ligament (ACL) reconstruction is one of the
commonest orthopedic surgical procedures performed, ranking as
the sixth commonest orthopedic operation. It is usually performed
arthrsoscopically [1-3], commonly as a “day case” surgery. More-
over, it is considered a safe procedure with low complication rates.

The incidence of venous thromboembolism (VTE), which
includes deep venous thrombosis (DVT) and pulmonary embolism
(PE), is very low in healthy adults, but is still a significant compli-
cation which can cause serious morbidity and has the potential to
be fatal. The majority of existing data regarding the incidence of
VTE after arthroscopic surgeries of the lower extremity relate to
the knee, with no reports of cases of VTE events associated with
ankle or hip arthroscopy [2-5].

The risk of VTE is lower in arthroscopic ACL reconstruction than
that in knee arthroplasties, where the incidence can reach 70% if
no prophylaxis is given. The possibility of VTE events may actually

Abbreviations: ACL, anterior cruciate ligament; VTE, venous thromboembolism;
DVT, deep vein thrombosis; PE, pulmonary embolism; CT, computed tomography.
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be increased in arthroscopic ACL reconstruction as compared to
routine, uncomplicated arthroscopic procedures such as meniscec-
tomy, which are considered less traumatic with no osseous drilling
required [2,3,5-8]. In a study of about 14,000 ACL reconstructions,
Jameson et al. showed a symptomatic 90-day PE rate of 0.18% [3].In
addition, most studies and review articles show the same incidence
of symptomatic PE in population based that ranges from 0.02% to
0.2%, with very rare reports of bilateral symptomatic PE occurring
after ACL reconstruction in healthy adult patients [2,3,7,8].

Here we present a rare case of an active adult man who under-
went an arthroscopic ACL reconstruction and developed bilateral
pulmonary embolism thereafter. The current case report was writ-
ten according to the recently published SCARE criteria [9].

2. Presentation of case

A 29-year-old man presented with left knee pain and instability
after a history of a sport-related twisting injury. Physical exami-
nation showed a mild effusion with positive Lachman and anterior
drawer test. He was a social smoker and was not known to have
any chronic diseases. His body mass index was 22. Magnetic res-
onance imaging confirmed an ACL tear with a longitudinal tear of
the lateral meniscus.

Two months later, under general anesthesia, he underwent
arthroscopic ACL reconstruction using ipsilateral hamstring auto-
graft, as well as partial meniscectomy of the lateral meniscus.

2210-2612/© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Axial (A) right and (B) left computed tomography scans reveal a pulmonary
embolism.

A tourniquet was used under pressure of 300 mmHg for 50 min
and total operation time was 90 min. Blood loss was minimal
and no transfusion was needed. The patient tolerated the proce-
dure well and was transferred to the recovery room in a stable
condition. He did not receive any special mechanical or pharmaco-
logical thromboembolic prophylaxis. His exercise protocol for the
first postoperative week was weight bearing as tolerated, range of
motion exercises, and ambulation with a knee immobilizer.

One week after the operation, the patient presented to the
emergency department with a history of left chest pain and short-
ness of breath for one day, which was aggravated by inspiration.
A few hours later, he developed hemoptysis with no other sig-
nificant symptoms. His vital signs were as follows: Temperature
37.5°C, heart rate 87 beats per minute, respiratory rate 23 breaths
per minute, blood pressure 114/78 mmHg and oxygen saturation
(Sa02) 96%. Physical examination was unremarkable with no signs
of DVT. Laboratory tests showed a normal complete blood count,
protein C, protein S levels, and no elevation of cardiac markers with
normal electrocardiography findings. Computed tomography (CT)
angiography showed bilateral pulmonary embolism with evidence
of left lower lobe pulmonary infarction (Fig. 1). Doppler ultrasound
of the legs showed normal blood flow, with no evidence of DVT or
obstruction.

Following the diagnosis of bilateral PE, the patient was admit-
ted to the ward and started on low molecular weight heparin. In the

next three days, he remained hemodynamically stable and showed
improvement of his previous symptoms. He was discharged home
on treatment with rivaroxaban for three months, followed by life-
long aspirin at the suggestion of the hematologist; he was advised
to continue his physical therapy protocol as an outpatient.

The patient was followed up frequently in our clinic in the next
twelve months postoperatively. He was walking, doing his physio-
therapy exercises with no complaints, showed good performance
in terms of knee function and had no clinical signs and symptoms
of PE.

3. Discussion

Arthroscopic orthopedic surgery has been perceived as low risk
relative to other orthopedic surgeries, such as total joint replace-
ment and trauma-related procedures. Although complication rates
for arthroscopy are low, complications involving VTE, including
DVT and PE, are the most potentially life-threatening and should
be taken seriously.

In recent reports, the incidence of post-arthroscopy DVT has
ranged from 3.5 to 17.9% in the absence of thromboprophylaxis,
and from 0.9 to 11.9% in patients who received thromboprophylaxis
with low molecular weight heparin.

ACL surgery is associated with a moderate risk of VTE because
of the complexity of the procedure, which entails tourniquet use
and a relatively long surgery time.

Marlovits et al. reported a statistically significant reduction (P
.001) in DVT incidence with post-discharge thromboprophylaxis
with enoxaparin for 20 days in patients undergoing ACL recon-
struction compared with those who were limited to in-hospital
thromboprophylaxis [10]. On the other hand, the 9th edition of
American College of Chest Physicians guidelines [11] recommends
that no thromboprophylaxis other than early mobilization is nec-
essary for knee arthroscopy unless patients have thromboembolic
risk factors.

Previous studies on PE after knee arthroscopy have been either
case reports or cohort studies with few cases. A study conducted by
Hetsroni et al. in 2011 where they reviewed 418,323 arthroscopic
procedures, found the incidence of symptomatic PE to be 0.028%
[12]. Although fatality due to PE is relatively uncommon, death from
PE has been reported in one case of an athletic young woman who
had two risk factors of PE [13]. Therefore, prior to surgery, patients
should be informed of the risk of VTE, including fatal PE. Hetsroni
et al. reported a higher risk of developing PE in patients over the
age of 40 years, with an operative time longer than 90 min, female
sex, and a history of cancer [ 12]. Moreover, Delis et al. [ 14] reported
that only a previous history of VTE with two or more general risk
factors for a hypercoagulability state is considered a statistically
significant risk factor for VTE after knee arthroscopy.

We believe the present patient was unique compared to the
other rare, similar cases that have been reported because he was an
active healthy man without any risk factors for developing throm-
bosis, and was, moreover, following his physiotherapy protocol and
performing the exercises. Despite this, he developed a bilateral PE
one week after knee arthroscopy.

Afterreviewing the literature, we found that there is no informa-
tive evidence that gives clear guidelines regarding the indications
for use of prophylactic anticoagulation following arthroscopic ACL
reconstruction. Considering our case as well as the other case report
that ended in fatal PE after arthroscopic ACL reconstruction, we
believe that more studies should be conducted to clarify risk factors
for developing VTE, and indications for administering thrombopro-
phylaxis following knee arthroscopy, as complications such as VTE
can occur, even if rarely.
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4. Conclusion

Although ACL reconstruction is a common and safe proce-
dure performed on a daily basis, unexpected complications may
occur. One of these is venous thromboembolism, which may be
fatal sometimes. Thus, clear guidelines are needed regarding VTE
thromboprophylaxis following arthroscopic ACL reconstruction in
patients with a low risk for developing VTE.
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