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Abstract 
Foreign bodies in the antrum of Highmore are uncommon, rarely seen entities, being the mouth the most frequent 

route of entry, especially during dental procedures. Other paths include the cheek, nose and lower ayelid. In the case 
we report here, a pen gained access to the maxillary antrum through the lower eyelid. A 13-year-old male patient 
presented to the Oral and Maxillofacial Surgery Department at Hospital Cardiovascular del Niño de Cundinamarca in 
Soacha, Colombia, with the chief complaint of a broken pen inside the right maxillary antrum. The surgical management 
of the case and sequelae are described. 
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Introduction 
The maxillary sinus (antrum) is also known as the antrum of 

Highmore, is a paired air-filled space located largely in the body of 
each maxilla surrounding the nose. It is pyramidal in shape and it is 
composed of a roof and a floor, and three walls: posterolateral, facial 
and medial (base). The roof is thin and extends laterally as far as the 
inferior orbital fissure. The floor is formed by the lower third of the 
base and the buccoalveolar wall. The posterolateral wall is the anterior 
limit of the pterygopalatine fossa and the pterygomaxillary fissure. The 
facial wall forms the anterior aspect of the sinus and the medial wall is 
formed by the lateral wall of the nose and the palatal alveolar process 
of the maxilla [1]. 

First described in 1489 by Leonardo da Vinci and later by Vesalius 
(1543) and Nathaniel Highmore in his Corporis Humani Disquisitio 
Anatomica in 1651, the maxillary sinus has ostia that open high up 
through the base into the middle meatus of the nose. It is approximately 
35 mm in height, 32 mm anteroposteriorly, 25 mm in width with a mean 
volume of 15 ml [2]. It is lined by pseudostratified, ciliated columnar 
epithelium which contains mucus-secreting goblet cells. Each epithelial 
cell has around 200 cilia that project from its free surface beating at a 
frequency of 15 Hz at body temperature [1]. 

Foreign bodies in the maxillary antrum are unusual, rarely seen 
entities [3]. The most common route of entry is the mouth during 
dental procedures or via an oroantral communication that remains as 
a fistula. Other paths include the cheek, nose and lower eyelid [4-6]. In 

Figure 1: CT showing foreign body into the maxillary sinus. 

the case we report here, a pen gained access to the maxillary antrum 
through the lower eyelid. 

Case report 
A 13-year-old male patient enters the Oral and Maxillofacial Surgery 

Department at Hospital Cardiovascular del Niño de Cundinamarca in 
Soacha, Cundinamarca, Colombia, twelve months after an accidental 
introduction of a broken pen into the right maxillary antrum. The 
adolescent, who had in his right hand a 5.5-inch pen, was being chased 
by his older sister and while escaping from her, he suddenly went down 
and the point of the pen, which faced him during the fell, perforated 
the conjunctiva and fractured the floor of the orbit. Half of the pen 
entered the antrum, while the other half broke and remained outside. 
The perforation was clean, leaving neither bleeding nor scars in his eye. 

Afraid of their mother, the siblings decided not to report the 
casualty. Twelve months after the injury the eye’s upper movements 
were limited and painful. Therefore, the boy decided to report the 
misshapen to the mother, who immediately took him to the Hospital 
Cardiovascular del Niño de Cundinamarca, where he was referred to 
the Oral and Maxillofacial Surgery Department. 

Enquiry into the patient’s medical history revealed he was a healthy 
person not taking any medicines at the time of the appointment. At 
physical examination, the only sign worth noting was an evident 
limitation of the upper movement of the right eye. When asking the 
patient to look up, the left eye would move within the normal limits, 
while the right one barely moved. A computed Tomography (CT) scan 
was ordered and it confirmed the presence of a large foreign body in 
the right maxillary antrum located between the anterior wall and the 
pterygomaxillary junction. There was a thickening of the sinus lining. 
A fracture of the orbital floor was identified (Figure 1). Two days later 
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Figure 2: Foreign body being retrieved after a Caldwell-Luc approach. 

Figure 3: Pen retrieved from the maxillary sinus. 

the patient was scheduled for removal of the broken pen and reduction 
of the orbital fracture. 

Under general anesthesia an external approach using the Caldwell-
Luc technique was performed in order to gain access to the outer wall 
of the right maxillary antrum. The broken pen was visualized and 
retrieved (Figure 2,3). Due to the presence of a serious retention cyst, 
an enucleation of the sinus lining was performed. The maxillary sinus 
was irrigated, the window closed with the periosteum and soft tissues 
repositioned and sutured with 3/0 Vicryl Ethicon (Figure 4). In order 
to reduce the fracture of the floor of the orbit, a transconjunctival 
approach was performed, the osseous surface visualized, the fracture 
reduced with a 3×4 cm titanium micro mesh, fixed with three 1.5 self-
drilling screws (Tekka) and the soft tissues repositioned. The fornix was 
not sutured. 

Upon finishing the procedure, the patient was sent to the recovery 
room for two hours and returned home thereafter. A tablet of 500 
mg of Cephalexin every six hours for ten days was prescribed. The 
following day the patient returned with a post-operative radiograph, 
which confirmed that the sinus was clean and the fracture correctly 
reduced. A post-operative follow-up ten days later revealed the surgical 
site was healing satisfactorily. His right eye, which had virtually no 
motion up before surgery, now started to move and follow the left one, 
even though an evident damage of the inferior rectus muscle was seen 
(Figure 5). The patient was sent to the Ophthalmology Department, 
where an oculoplastic surgeon currently manages the case. 

Discussion 
Foreign bodies can get into the maxillary sinus mainly due to 

trauma and accidents during dental or surgical treatment (iatrogenic). 
Other mechanisms of penetration, such as self-inflicted, have been 
reported [7]. The reason most foreign bodies lodge into the maxillary 
sinus at the dental office is because the bone of the maxillary sinus floor 
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is very thin and in some persons the roots of the molars project through 
this bone [1,8]. Therefore, not only dentists but also dental assistants 
must be very careful while performing work around this area [8]. In 
1978 Lee found that the roots of the upper first molar were most often 
displaced, with the palatal root accounting for the 76% of all displaced 
roots [9]. 

The scientific literature reveals that among the foreign bodies found 
in the maxillary sinus are dental burs [3], roots of teeth [4], amalgam 
[4], titanium implants [4,10], glass [4], impression dental materials [8], 
sand [11], bullets [12] and gutta-percha points [13]. Less found bodies 
include stones, matchsticks, wood [14] and many others [15-18]. The 
possibility of displacing a dental root to the maxillary sinus during 
surgical procedures in the oral cavity has been recognized since 1858 
when Cattlin [18] reported a dislodged root into the antrum. 

There are two surgical approaches to the maxillary sinus: through 
the site of the tooth socket or through the canine fossa by using the 
Caldwell-Luc approach, where an incision is made in the buccal sulcus 
from the lateral incisor to the first molar. A mucoperiostal flap is then 
raised and retracted and a window made into the sinus through the 
bone of the canine fossa [1]. Opportune surgical retrieval of the foreign 
body is desirable in order to prevent the possible sequelae of sinusitis 
and infection [5,6]. 

The case we report here has two distinctive facts: time and type of 
foreign body. The literature advocates for a prompt retrieval of foreign 
bodies in the maxillary sinus, but in our case it remained inside the 
antrum during twelve months and with no clinical symptoms. The type 
of the foreign body, on the other hand, revealed a 5 cm broken plastic 
pen. 

Conclusion 
In the case reported the patient remained with a foreign body inside 

Figure 4: POP CT scan. 

Figure 5: When asked to look up, the right eye would not follow the left one. 
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the maxillary antrum for twelve months. The foreign body was retrieved 
under general anesthesia by way of a Caldwell-Luc approach. The 
surgical procedure had no complications; the patient was discharged, 
followed up on an out-patient basis and referred to the oculoplastic 
surgeon for treatment of hypotrophy of the inferior rectus muscle. 
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