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Abstract: Venous thromboembolism (VTE) is a serious complication associated with orthopedic surgery. It is well recognized in
major procedures, such as total hip arthroplasty. However, there are few reports on the incidence of pulmonary embolism (PE) and its
related risk factors following less invasive procedures, such as arthroscopic knee surgery. We present the case of a previously healthy
young adult who developed bilateral PE following arthroscopic ACLR. The patient had no known predisposing risk factors for VTE.
Early postoperative symptoms were nonspecific and resulted in delayed clinical diagnosis. Imaging studies confirmed the diagnosis
bilateral PE. The patient was successfully managed with appropriate anticoagulation medication, leading to complete clinical recovery
and resolution of symptoms. He was discharged in a stable condition and remained clinically stable during follow-up, with no further
complications. Although VTE is a known complication of ACLR, this case highlights that VTE may occur even after routine
arthroscopic procedures in patients without identifiable risk factors, underscoring the need for a high index of clinical suspicion and
timely diagnostic assessment of postoperative symptoms to prevent delayed recognition of potentially life-threatening PE.
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Introduction

Anterior cruciate ligament reconstruction (ACLR) is one of the most commonly performed orthopedic sports medicine
procedures. Over 200,000 anterior cruciate ligament injuries occur annually in the United States alone." ACLR is the
standard surgical treatment for anterior cruciate ligament tears, particularly in young and athletic populations.® Although
ACLR is generally considered a safe procedure, it may be associated with serious and potentially life-threatening
complications, including venous thromboembolism (VTE), which encompasses deep vein thrombosis (DVT), and
pulmonary embolism (PE). PE, in particularly, may lead to fatal outcomes.>* The incidence of VTE following ACLR
has been reported to range from 0.16% to 0.53%.°, While PE remains uncommon but potentially life-threatening
complication.® Previous studies have reported an incidence of PE after ACLR ranging from 0.05% to 0.21%,” with
an estimated overall incidence of approximately 0.1%.'® Notably, PE may occur following any type of arthroscopic ACL
reconstruction, regardless of graft choice or fixation method. Consequently, several authors have suggested that patients
with identifiable risk factors for VTE should receive postoperative thromboprophylaxis following ACLR.'® While major
orthopedic procedures, such as hip and knee arthroplasty follow well-established anticoagulation protocols, ACLR is not
universally classified as a high-risk procedure. As a result, decisions regarding thromboprophylaxis are often based on
individual patient risk assessment and clinical judgment. Current guidelines from the American College of Chest

Physicians (ACCP) do not recommend routine thromboprophylaxis following arthroscopic procedures.>''
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This case demonstrates that clinically significant venous thromboembolism may occur even in patients without
identifiable risk factors following arthroscopic surgery. Despite being a recognized complication, its presentation with
nonspecific postoperative symptoms in low-risk patients may delay diagnosis. This underscores the importance of
maintaining a high index of suspicion and prompt evaluation of postoperative symptoms to ensure early diagnosis and
management of thromboembolism.

Presentation of the Case

A 28-year-old man presented with right knee pain and a giving-away sensation that developed after a twisting injury
sustained while playing football. Physical examination demonstrated a positive anterior drawer and Lachman test. His
body mass index was 22. He was previously healthy, with no known comorbidities or identifiable risk factors for VTE.
There was no personal or family history of thromboembolic disorders or premature cardiovascular disease complications.
Magnetic resonance imaging of the right knee confirmed a complete anterior cruciate ligament tear consistent with
clinical findings.

The patient underwent arthroscopic ACLR under spinal anesthesia using a peroneus longus tendon graft. The total
operative time was 60 min. A pneumatic tourniquet was applied at a pressure of 300 mmHg for 40 min. The procedure
was uneventful, with minimal intraoperative blood loss, and the patient was subsequently transferred to the recovery
room in stable condition. In accordance with existing guidelines, neither pharmacological nor mechanical thrombopro-
phylaxis was administrated.

Postoperatively, the patient followed a standardized rehabilitation protocol, which included non—weight-bearing
activities and isometric quadriceps exercises beginning on the first postoperative day. The knee was immobilized for
approximately one week. From the second postoperative week onward, full weight-bearing was gradually allowed as
tolerated. One week after surgery, the patient developed pain, erythema, and swelling of the right lower limb around the
knee joint. On postoperative day 22, he presented to the emergency department with an acute onset of chest pain,
dyspnea, and hemoptysis. On examination, his vital signs were as follows: heart rate 89 beats/min, respiratory rate 19
breaths/min, temperature 37 °C, blood pressure 100/75 mmHg, and oxygen saturation 92% on room air.

Laboratory investigations showed a normal complete blood count, normal electrocardiographic findings, and no
elevation of cardiac biomarkers. However, the C-reactive protein level was markedly elevated at 105.87 mg/L (Table 1).
Initial high-resolution computed tomography (HRCT) findings were suggestive of an acute infective inflammatory
pulmonary process, while sputum microscopy revealed Gram-positive cocci. Collectively, these findings initially raised
suspicion for a pulmonary infectious etiology, and empirical antibiotic therapy was initiated. However, the patient’s

Table 1 Summary of the Patient’s Laboratory Investigations

Test Result Unit Normal
Hemoglobin 14.9 mg/dl 11.5-16.5
Total leukocyte count 9800 cell/cumm 4000-11000
Neutrophils 82 % 40-75
Lymphocytes 16 % 20-50
Monocytes ol % 2-10
Eosinophil 0l % 00-06
Platelet count 290000 mcl 150000400000
PCV 45.7 VOL% 40-57
MCV 88.6 FL 7696
(Continued)
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Table | (Continued).

Test Result Unit Normal
MCH 29.0 Pq 27-32
MCHC 32.1 % 30-35
RBCs 5.15 million 4.0-6.0
Sodium 136.9 mEq/L 136146
Potassium 4.33 mEq/L 3.549
Chloride 107.1 mmo/L 98-109
Urea 22.0 mg/dl 1040
Creatinine 0.94 mg/dl 0.6-1.20
Uric acid 39 mg/dl 3.2-72
Color Yellow - -
Appearance Clear - -
Spec-gravity 1.005 - -
Reaction (PH) 6.0 - -
Protein NIL - -
Sugar NIL - -
Pus cells 04 - 06 - -
RBCs 0l - 02 - -
Epith cells NIL - -
Casts NIL - -
Crystals NIL - -
Nitrate NIL - -
Urine ketone bodies NIL - -
Bacteria NIL - -
APTT (Patient) 46.1 sec -
APTT (Control) 332 sec -
Prothrombin time (Patient) 14.1 sec

Prothrombin time (Control) 12.5 sec -
International normalized ratio (INR) 1.18 - -
CPK 124.0 U/L 24 - 195
Troponin-I 0.100 ng/mL 00 - 0.100
CRP- High sensitive C-Reactive-Protein | 105.87 - -

Abbreviations: PCV, packed cell volume; MCV, mean corpuscular volume; MCH, mean corpus-
cular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RBCs, red blood cells;
APTT, activated partial thromboplastin time; CPK, creatine phosphokinase.
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Figure | Axial contrast-enhanced CT images (A and B) reveal pulmonary embolism with filling defects in the left (A) and right (B) pulmonary artery branches (yellow
arrows), consistent with acute pulmonary thromboembolism.

symptoms persisted and progressively worsened, prompting further diagnostic evaluation. Doppler ultrasonography of
the lower limbs revealed deep vein thrombosis of the right leg extending from the tibioperoneal veins to the common
femoral vein, accompanied by grade 1 soft tissue swelling. Computed tomography pulmonary angiography demonstrated
extensive bilateral pulmonary emboli involving the main, lobar, and segmental pulmonary arteries as shown in Figure 1,
with evidence of right heart strain and pulmonary arterial hypertension. Radiological features of pulmonary infarction
were also noted in the upper and lower lobes.

Following the diagnosis of pulmonary embolism, the patient was admitted and treatment with low-molecular-weight
heparin injection was initiated. After one week of hospitalization, he remained hemodynamically stable and was
breathing comfortably on room air. He was discharged on oral rivaroxaban (15 mg twice daily) for 20 days and
(20 mg once daily) for a planned duration of four months.

During five months’ follow-up, the patient reported no residual cardiopulmonary symptoms, was actively participat-
ing in physiotherapy, and demonstrated satisfactory recovery of knee function.

Discussion

The purpose of this case report is to describe a rare occurrence of symptomatic PE following routine ACLR in
a previously healthy adult. Arthroscopic orthopedic procedures are commonly performed as same-day surgeries and
are generally considered low risk. Nevertheless, as demonstrated in this case, serious and potentially life-threatening
complications may occur, even in patients without identifiable perioperative risk factors. This highlights that PE can
develop following ACLR irrespective of the patient’s baseline risk profile.

Several studies have examined the role of thromboprophylaxis following ACLR. One comparative study evaluated
patients who underwent ACLR with and without chemical thromboprophylaxis; one group received low-molecular-
weight heparin for 14 days, while the other received no prophylaxis. Notably, no symptomatic VTE events were reported
in either group. These findings support previous evidence suggesting that symptomatic VTE is rare after ACLR and favor
a selective, risk-based approach rather than routine thromboprophylaxis for all patients.” In contrast, Nagashima et al
reported a surprisingly high incidence of asymptomatic VTE in patients who did not receive pharmacological prophy-
laxis. Using contrast-enhanced computed tomography and ultrasonography, they identified asymptomatic DVT and PE in
16.4 and 7.3% of patients, respectively, following ACLR.* Other studies have reported lower overall VTE rates;
however, two investigations with high levels of scientific evidence (levels I and II) demonstrated that chemoprophylaxis
significantly reduced VTE incidence and therefore recommended its use.'*"

The present case is comparable to that reported by Koaban et al, in which a healthy young adult without known risk
factors developed bilateral PE after ACLR.? Furthermore, a randomized controlled trial demonstrated that administration
of enoxaparin for 20 days after ACLR significantly reduced the incidence of DVT compared with thromboprophylaxis
limited to the in-hospital period (P < 0.001).'* Similarly, a meta-analysis concluded that LMWH significantly reduces the
risk of VTE following ACLR compared with no prophylaxis.'®
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Several risk factors for PE following ACLR have been identified, including age over 40 years, female sex, operative
duration exceeding 90 minutes, and a history of malignancy.'* The risk of postoperative symptomatic VTE is also
increased in patients with previous thromboembolic events, vascular disorders, malignancies, prolonged anticoagulant
use, hormone replacement therapy, or estrogen—progestin oral contraceptives. Additional factors such as obesity (BMI >
30 kg/m?), smoking, previous DVT, and advanced age further elevate the risk, particularly when multiple factors
coexist.'>'® Notably, our patient had none of these risk factors, underscoring the rarity and clinical importance of this
presentation.

Given the absence of clear risk factors in some patients, preoperative decision-making regarding thromboprophylaxis
remains challenging. Current guidelines generally do not recommend routine thromboprophylaxis for knee arthroscopy in
patients without a prior history of VTE or established risk factors.'” However, the present case emphasizes that PE may
still occur in low-risk individuals, suggesting that existing recommendations may not fully capture the spectrum of
postoperative thromboembolic risk.

This report emphasizes that, although international guidelines exist, recommendations for prophylactic anticoagula-
tion following arthroscopic ACLR are largely based on individual risk stratification. The occurrence of PE in a young,
healthy patient who adhered to postoperative rehabilitation underscores the need for further large-scale studies to better
define thromboembolic risk and to develop clearer, evidence-based recommendations for thromboprophylaxis after knee
arthroscopy.

It is noteworthy that VTE after ACLR may remain asymptomatic in the early postoperative period. Previous
studies have reported an unexpectedly high rate of asymptomatic DVT and PE following ACLR. Consequently,
the absence of severe symptoms does not rule out thromboembolic events. Patients, surgeons, physiotherapists,
and nursing staff should be educated about warning signs such as pain, unilateral cramp, and swelling of the
lower limb (especially the calf), dyspnea, pleuritic chest pain, tachycardia, tachypnea, cough, hemoptysis, and
syncope. Immediate recognition and evaluation of these symptoms may facilitate faster diagnosis and treatment
before progression to bilateral PE.

In the present case, diagnosis was initially challenging due to chest CT findings interpreted as an infectious or
inflammatory pulmonary condition, together with elevated inflammatory markers and sputum microscopy demon-
strating gram-positive cocci. This case illustrates that pulmonary embolism with pulmonary infarction may
closely mimic pulmonary infection, which can lead to delayed consideration of thromboembolic disease.

Following this case, our postoperative management approach was adjusted in our institution. Prophylactic antic-
oagulant therapy was implemented for 14 days to all patients, particularly those with a higher body mass index (BMI)
and those aged over 30 years. No further thromboembolic events were observed, and all patients achieved favorable

clinical outcomes.

Limitations

As a single-patient case report, the findings are inherently limited in their generalizability to the broader population
undergoing ACLR. Further large-scale studies are needed to better define thromboembolic risk factors and optimal
thromboprophylaxis strategies following ACLR.

Conclusion

We report a case of DVT and bilateral PE following arthroscopic ACLR in a healthy 28-year-old adult without
conventional risk factors. Prompt diagnosis and appropriate anticoagulant therapy resulted in a favorable out-
come. Although PE after routine arthroscopic surgery is uncommon, this case emphasizes how crucial it is to
keep a high level of suspicion throughout the recovery phase. Patient, nurses, physiotherapists, and all healthcare
providers involved in postoperative care should be educated about the warning signs of VTE. In suspected cases,
prompt clinical evaluation and appropriate investigations, such as Doppler ultrasound and D-dimer testing, which
are both affordable and easily accessible, should be taken into consideration.
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