
Introduction
Knee arthroscopy is a safe procedure with a rela-

tively low rate of general complications. Neurovascular 
complications are the most serious but their low inci-
dence (0.56%-0.80%) [1] makes the diagnosis difficult 
and delays the suitable treatment.  

When vascular trauma occurs, most commonly in-
volved vessels are the popliteal artery (affected during 
the excision of the posterior horn of the lateral menis-
cus) and the inferior lateral geniculate artery (which is 
injured due to anterolateral portal placement). To our 
knowledge, we are reporting the first case of pseudoa-
neurysm of the superior lateral geniculate artery after a 

lateral release arthroscopy. Furthermore, a bibliography 
research found no previous case reports of iatrogenic 
pseudoaneurysm in the knee in pediatric patients.

Case report
A 14-year-old patient underwent routine lateral re-

lease arthroscopy for recurrent patellar dislocation of 
the left knee. He was discharged 24 hours after surgery 
because he was asymptomatic. Gradually, he developed 
fatigue and painful swelling of the knee so he went to 
the emergency room of the clinic where he underwent 
surgery. Physical examination revealed that the knee 
was swollen and ecchymotic, the range of motion was 
diminished and the distal pulses were preserved. The 
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ABSTRACT 

Vascular injuries are a rare complication after arthroscopic knee surgery. Pseudoaneurysm of the superior lateral genicu-
lar artery occurred in a 14-year-old patient after a routine lateral release arthroscopy. The diagnosis was confirmed on a 
computed tomography scan with intravenous contrast. An arteriogram also demonstrated the pseudoaneurysm that was 
successfully obliterated with microcoils. To our knowledge, this is the first documented case of pseudoaneurysm of a supe-
rior lateral geniculate artery after an entirely arthroscopic knee surgery. Moreover, this is the first case of pseudoaneurysm 
around the knee in a pediatric patient after this procedure. Diagnosis and treatment options of arterial pseudoaneurysms 
following knee arthroscopy are discussed.

Key words: Pseudoaneurysm, superior lateral geniculate artery, arthroscopy

Department of Traumatology and Orthopaedic Surgery, 1Gregorio Marañon General Hospital, Madrid, Spain 2lnfanta Cristina Hospital, Parla, 
Madrid, Spain
Esther Carbó, Department of Traumatology and Orthopaedic Surgery, Gregorio Marañon General Hospital, Madrid, Spain
e-mail: estherclfcb@hotmail.com
April 29, 2015 / May 19, 2015

Author affiliations     :

Correspondence       : 

Received / Accepted : 

1Bauru Dental School
University of São Paulo
Bauru–SP, Brazil

2Araraquara Dental School
São Paulo State University
Araraquara-SP, Brazil

Received: February 05, 2012 
Accepted: February 29, 2012 
Arch Clin Exp Surg 2012;X: X-X
DOI: 10.5455/aces.20120229052919

Corresponding author
Érica Dorigatti de Avila
Departamento de Estomatologia 
da Faculdade de Odontologia de 
Bauru
Universidade de São Paulo (USP)
Avenida Alameda Octávio 
Pinheiro Brizola, 9-75, 17012-901 
Bauru–SP, Brasil
erica.fobusp@yahoo.com.br

Original Article

Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction
Among tobacco users, there is a false be-

lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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blood pressure was 80/50 mmHg and a hemogram 
showed only 7.4 grams/deciliter of hemoglobin (in a 
blood test before surgery, hemoglobin was 14.1 g/dl). 
As these findings were suspicious of vascular injury, the 
patient was urgently referred to our hospital. 

A revision arthroscopy showed important he-
marthrosis but no bleeding points were discovered. 
The hemostasis study was in normal range. A control 
hemogram was obtained 24 hours after admission. The 
hemoglobin values decreased to 6.9 gr/dl, thus he re-
ceived a transfusion of red blood cells. The post-trans-
fusion blood test did not show the expected efficiency. 

A computed tomography (CT) examination with 
intravenous contrast finally diagnosed a superior lateral 
geniculate pseudoaneurysm (Figure 1). A subsequent 
retrograde arteriogram allowed placing target embo-
lization microcoils through the catheter (Figure 2). A 
follow-up injection of contrast showed no flow inside 
the pseudoaneurysm. 

Swelling and pain decreased progressively and 
hemoglobin returned to the normal value. The patient 
was discharged on the fourth day after the emboliza-
tion. The follow-up at six months revealed neither pa-
tellar dislocation relapse, nor hemarthrosis.    

Discussion
Arterial pseudoaneurysm is a rare complication af-

ter knee surgery, even though there are well-document-
ed cases in arthroscopy procedures [2-5]. It is more 
likely to occur after complex arthroscopic techniques 
such as ligament reconstruction, meniscus transplanta-
tion or meniscus sutures. Patients with vascular surgery 
history have high risk for lesion. 

Vascular injuries may take the form of partial or 
complete transection, thrombosis, arteriovenous fistu-
la and pseudoaneurysm. A pseudoaneurysm is a hema-
toma contained by the tunica adventitia that commu-
nicates with the arterial lumen [1,2]. This is the main 
difference from a true aneurysm that is a localized dila-
tation of an artery including all the layers of the wall.

Diagnosis may be obvious if a pulsatile mass is 
found in the popliteal fossa or the peripatellar region. 
Sometimes symptoms such as pain, edema, hematoma 
or thrill can be quite subtle, and it is detected by Dop-
pler ultrasonography. Compression of adjacent struc-
tures is possible when the lesion enlarges, causing deep 

vein thrombosis or neurapraxia. Clinical suspicion 
must be confirmed by performing complementary im-
age procedures. Duplex Doppler ultrasonography may 
be quite helpful in differential diagnosis showing a hy-
poechoic mass, suggesting hematoma, which presents 
turbulent blood flow inside. Occasionally the connec-
tion between the neck of the pseudoaneurysm and 
the injured artery is identified as well as the pathogno-
monic “to-and-fro” spectral waveform. AngioCT is the 
gold standard image technique, however it is not always 

Figure 1. Computed tomography scan with intravenous contrast 
confirmed a superior lateral geniculate pseudoaneurysm.

Figure 2. Preembolization angiogram demonstrated a superior lateral 
geniculate pseudoaneurysm.
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available and intravenous contrast is required to pro-
vide correct visualization. Angiography is an invasive 
diagnosis method, nevertheless it may also be used for 
treatment, which depends on lesion size and its place-
ment. Therapeutic procedures have evolved from open 
surgery to interventional radiological techniques such 
as selective coil embolization, thrombin injection or 
stenting [3].

Vascular injury is a rare complication of knee ar-
throscopic procedures (0.0032%) [1], and the pres-
ence of pseudoaneurysm is occasional. Popliteal and 
inferior lateral geniculate arteries are the most fre-
quently injured. Damage to other geniculate arteries 
and branches such as anterior tibialis recurrent artery, 
descending branch of the femoral circumflex artery and 
muscular branches has been reported [4]. 

Geniculate arteries may be injured by portal plac-
ing. The inferior lateral geniculate artery may be injured 
by introducing the anterolateral portal, since this ves-
sel is parallel to the joint line. Some injuries related to 
the external meniscus arthroscopic suture have been 
reported. Neal C et al. did not find any differences be-
tween in-out technique and out-in suture in a cadaveric 
study. It is not unusual that, being completely asympto-
matic, small vessel injuries are missed. 

Evans et al. reported a case series of inferior medial 
geniculate artery injuries due to tibial tunnel perform-
ing during anterior cruciate ligament arthroscopic re-
construction. Milankov et al. reported a case in which 
this artery was injured during ischiotibial autograft ex-
traction. 

Vincent GM et al. described the only published 
case in the literature of a saphenous branch of the de-
scending geniculate artery pseudoaneurysm after an 
arthroscopic meniscectomy and anterior cruciate liga-
ment plasty. They used a third portal, 2 cm medial to 
the anteromedial standard one. Postoperatively a pul-
satile mass was found underlying that portal and diag-
nosis was confirmed by angiography.  

Injuries of the superior medial geniculate artery re-
lated to superior-medial and anteromedial portals have 
also been reported [5]. 

The present case is the only one described in litera-
ture of a superior lateral geniculate artery pseudoaneu-
rysm after an arthroscopic procedure in the pediatric 
population. 
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