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Abstract 
This report describes the clinical resolution of recurrent sinusitis after removing a surgical drill from the maxillary sinus (MS) using the 
modified Caldwell-Luc technique. A 52-year-old male presented at the Oral and Maxillofacial Surgery Clinic of Araçatuba School of 
Dentistry - UNESP, complaining of recurrent headaches, sinusitis, and facial edema for one year, following the extraction of tooth #26 
and subsequent oroantral communication. Physical examination revealed edema in the left midface, effacement of the fornix fundus, 
erythema, and an active fistula near tooth #23. A panoramic radiograph showed a radiopaque foreign body in the left MS. Cone beam 
computed tomography (CBCT) revealed hyperdense material resembling a surgical drill, bone fenestration, and residual roots. The MS 
was accessed using the modified Caldwell-Luc technique, expanding the previous bone fenestration to remove the drill, perform curettage, 
and irrigate the sinus. The fistula was excised, and residual roots of tooth #24 were extracted. The patient remained under clinical and 
radiographic follow-up with no complications. Complementary imaging is crucial for diagnosis and surgical planning, and the modified 
Caldwell-Luc technique is effective for foreign body removal in the MS, offering a low-cost solution, complete sinus cleansing, and 
prevention of oroantral fistula recurrence. 
Descriptors: Removable Partial Denture; CAD-CAM; Digital Technology. 
Resumo 
Este relato descreve a resolução clínica de sinusite recorrente após a remoção de uma broca cirúrgica do seio maxilar (SM) utilizando a 
técnica modificada de Caldwell-Luc. Um homem de 52 anos compareceu à Clínica de Cirurgia Bucomaxilofacial da Faculdade de 
Odontologia de Araçatuba - UNESP, queixando-se de dores de cabeça recorrentes, sinusite e edema facial há um ano, após a extração 
do dente #26 e subsequente comunicação oroantral. O exame físico revelou edema na região média da face esquerda, apagamento do 
fundo de saco, eritema e uma fístula ativa próxima ao dente #23. Uma radiografia panorâmica mostrou um corpo estranho radiopaco no 
SM esquerdo. A tomografia computadorizada de feixe cônico (TCFC) revelou material hiperdenso semelhante a uma broca cirúrgica, 
fenestração óssea e raízes residuais. O SM foi acessado utilizando a técnica modificada de Caldwell-Luc, expandindo a fenestração 
óssea prévia para remover a broca, realizar curetagem e irrigar o seio. A fístula foi excisada, e as raízes residuais do dente #24 foram 
extraídas. O paciente permaneceu em acompanhamento clínico e radiográfico sem complicações. Exames de imagem complementares 
são fundamentais para o diagnóstico e planejamento cirúrgico, e a técnica modificada de Caldwell-Luc é eficaz para a remoção de corpos 
estranhos no SM, oferecendo uma solução de baixo custo, limpeza completa do seio e prevenção da recorrência de fístula oroantral. 
Descritores: Prótese Parcial Removível; CAD-CAM; Tecnologia Digital. 
Resumen 
Este informe describe la resolución clínica de una sinusitis recurrente tras la extracción de una fresa quirúrgica del seno maxilar (SM) 
utilizando la técnica modificada de Caldwell-Luc. Un hombre de 52 años acudió a la Clínica de Cirugía Bucomaxilofacial de la Facultad 
de Odontología de Araçatuba - UNESP, quejándose de dolores de cabeza recurrentes, sinusitis y edema facial durante un año, tras la 
extracción del diente #26 y una subsiguiente comunicación oroantral. El examen físico reveló edema en la región media de la cara 
izquierda, borramiento del fondo de saco, eritema y una fístula activa cerca del diente #23. Una radiografía panorámica mostró un cuerpo 
extraño radiopaco en el SM izquierdo. La tomografía computarizada de haz cónico (CBCT) reveló material hiperdenso similar a una fresa 
quirúrgica, fenestración óssea y raíces residuales. Se accedió al SM utilizando la técnica modificada de Caldwell-Luc, ampliando la 
fenestración ósea previa para extraer la fresa, realizar curetaje e irrigar el seno. La fístula fue extirpada y se extrajeron las raíces 
residuales del diente #24. El paciente permaneció en seguimiento clínico y radiográfico sin complicaciones. Las imágenes complementarias 
son cruciales para el diagnóstico y la planificación quirúrgica, y la técnica modificada de Caldwell-Luc es efectiva para la extracción de cuerpos extraños en 
el SM, ofreciendo una solución de bajo costo, limpieza completa del seno y prevención de la recurrencia de la fístula oroantral. 
Descriptores: Prótesis Parcial Removible; CAD-CAM; Tecnología Digital. 
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INTRODUCTION 

The paranasal sinuses consist of paired air 
spaces located in the skull and surrounding the 
nasal cavity. Their main functions consist of 
reducing the weight of the skull, heating and 
humidifying inhaled air, assisting speech 
resonance, and regulating intranasal pressure1. In 
the human skull, four different pairs of sinuses are 
present: maxillary sinuses (MS), frontal sinuses, 
sphenoid sinuses, and ethmoid sinuses. The 
maxillary sinuses are considered the largest among 
the paranasal sinuses. They are located bilaterally 
within the maxillary bone, adjacent to the nasal 
cavity, below the eye sockets, and over the roots of 
the posterior upper teeth1.  They may differ in size, 
pneumatization, and the presence of septa1. 

The MS cavity is coated by a thin membrane 
composed of mucus-producing cells, portraying a 
crucial role in the cavity’s defense and cleansing2,3. 
However, it is the most affected paranasal sinus by 
sinus diseases4. Due to the proximity of the MS floor 
to the roots of the upper posterior teeth, dental 
complications related to MS are common5,6. Among 
the main occurrences are the insertion of teeth and 
materials through oroantral fistulas, perforating 
traumas, and iatrogenic complications. The 
accidental introduction of foreign bodies during 
dental procedures can be included among possible 
iatrogenic complications7. 

Although the presence of foreign bodies in 
the MS is considered a rare occurrence8,9, it has 
become increasingly frequent due to the oral 
rehabilitation processes in which bone grafts are 
inserted along with the installation of dental 
implants in this region10. A wide range of objects 
can be accidentally introduced into the MS, 
including tooth roots11, drills12, implants13, 
needles14, endodontic filling materials15, and pieces 
of amalgams16. The iatrogenic presence of these 
materials represents a significant clinical challenge, 
demanding a specialized approach for their 
removal. 

These foreign bodies within the MS may 
develop diverse and potentially serious sequelae, 
including chronic sinusitis, cutaneous fistula, 
rhinolith formation, and chronic pain12,17,18. The 
severity of these complications highlights the 
importance of an early and accurate diagnosis. The 
initial diagnosis can be achieved through 
radiographs19. Nevertheless, the exact location of 
the foreign body may be inadequate, imprecise, and 
insufficient, due to the two-dimensional nature of 
this imaging exam, which limits the detailed 
visualization of the anatomy involved1,20.  

Some case reports described situations 
where foreign bodies inside the MS were 
radiographically misdiagnosed with pathologies21. 
This misdiagnose emphasizes the inherent 
limitations of conventional radiographs in oral and 

maxillofacial diagnosis. Therefore, for a more 
accurate diagnosis, a better assessment of the 
extent of the problem, and accurate treatment 
planning, it is strongly recommended to request 
more advanced imaging modalities, such as 
computed tomography1, which is considered the 
gold standard for this type of evaluation21,22. This 
type of image modality offers a three-dimensional 
view of the region of interest, allowing the precise 
location of the foreign body and supporting 
appropriate surgical planning for its removal. 

In clinical situations in which foreign bodies 
remain undiagnosed or are treated inadequately, 
complications can aggravate, resulting in chronic 
infections and other conditions that may require 
more complex and extensive surgical interventions. 
Hence, the management of these cases must be 
approached in an interdisciplinary way, including 
specialists in oral and maxillofacial surgery, dental 
radiology, and, when necessary, 
otorhinolaryngology, to ensure the best possible 
outcome for patient2,3. Accordingly, the present 
paper aims to report on a case regarding removing 
a surgical drill lodged inside the maxillary sinus 
using the modified Caldwell-Luc technique. 

 

CASE REPORT 
 

The present paper is a clinical case report 
with descriptive purposes and a qualitative 
approach, demonstrating relevant data regarding 
the characteristics, etiology, and treatment of the 
removal of a surgical drill lodged inside the 
maxillary sinus. The clinical case was conducted at 
the Oral and Maxillofacial Surgery and 
Traumatology clinic of the Araçatuba School of 
Dentistry, São Paulo State University (FOA-
UNESP). The patient signed the informed consent 
form provided by the institution, authorizing the 
diagnosis and execution of the treatment, as well 
as the use of the images for scientific purposes, 
such as publication in scientific journals24. 

A 52-year-old male patient, white, attended 
the Oral and Maxillofacial Surgery and 
Traumatology clinic of FOA-UNESP, reporting 
recurrent crises of headache, sinusitis, edema, and 
pain, for approximately 1 year starting after a tooth 
extraction. The patient reported that tooth #26 had 
been previously extracted in a private clinic and 
had an oroantral communication during the 
procedure. The patient also reported that the 
oroantral communication had been solved 
spontaneously during the postoperative period. 
Nonetheless, 30 days after the procedure, 
recurrent crises of headache, sinusitis, edema, and 
pain began to occur. These crises were contained 
during the use of antibiotic therapy; however, the 
symptoms returned after a few weeks. Due to the 
recurrence of the symptoms, the patient was 
referred to specialized care. 
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During the anamnesis, the patient denied 
any systemic comorbidities, allergies, or 
continuous medication use, and reported smoking. 

During the extraoral and intraoral clinical 
examination, it was possible to observe slight 
edema in the middle third of the face on the left 
side, the presence of an active fistula near tooth 
#23, erythema, and effacement of the vestibule 
fundus. After acquiring panoramic radiography 
(Figure 1A), it was possible to verify the presence 
of an elongated radiopaque foreign body inside the 
left maxillary sinus. This finding was confirmed by 
cone beam computed tomography (CBCT) exam of 
the maxilla (Figure 1B, 1C, and 1D). Tomographic 
reconstruction in the coronal and axial planes 
(Figure 1B, and 1C) demonstrated the presence of 
a hyperdense foreign body, suggestive of a 
surgical drill, a vestibular bone fenestration, and 
residual roots of tooth #24.  

These imaging findings corroborate the 
clinical evaluation where the fistula and edema 
were located. Tomographic reconstruction in the 
sagittal plane (Figure 1D) demonstrated the region 
of an oroantral communication, which was clinically 
covered by soft tissue. After correlating the clinical 
and imaging findings, it was concluded that the 
surgical drill was causing a chronic inflammatory 
process, and surgical treatment to remove the metal drill 
was indicated. 

Initially, during the preoperative 
consultation, it was prescribed to the patient 
antibiotic therapy (amoxicillin 500 mg + potassium 
clavulanate 125 mg) every 8 hours for 7 days, 
through the oral route; topical nasal decongestant 
(naphazoline hydrochloride 0.5 mg/ml) every 6 
hours; and analgesic (dipyrone 500 mg) every 4 
hours. The surgery was performed the following 
week.  

After antisepsis of the surgical field, 
anesthesia was performed by regional blockade of 
the anterior, middle, and posterior superior alveolar 
nerves, greater palatine nerve, and 
complementation with an infiltration technique, 
using a solution of 2% mepivacaine hydrochloride 
with adrenaline 1:100,000. 

At the end of the anesthetic infiltration, the 
modified Caldwell-Luc technique was defined as 
surgical access, allowing access to the maxillary 
sinus. The modified Neumann incision was 
performed with a #15 scalpel blade, creating a 
dental relaxing incision on the mesial side of tooth 
#23 and another one on the distal side of tooth #25 
(Figure 2A and Figure 2B), allowing the 
mucoperiosteal flap to be reflected and the bone 
fenestration (Figure 2C) and residual roots of tooth 
#24 (Figure 2D) to be exposed.  

The residual roots and the fistulous tract 
were excised (Figure 2E). After that, using a #10 
carbide bur, an osteotomy was performed on the 

lateral wall of the left maxillary sinus, starting at the 
bone fenestration, allowing access to the interior of 
the maxillary sinus (Figure 2F). With the help of 
curettes, the surgical bur was located and removed 
from the interior of the maxillary sinus with 
hemostatic forceps (Figure 2G).  

After its removal, it was observed that the 
surgical drill was completely oxidized (Figure 2H) 
and that there was reactive tissue around it, which 
was removed. Then, the maxillary sinus was 
irrigated with 80 mg/2 ml gentamicin diluted in 0.9% 
saline solution, allowing the cavity to be cleaned 
(Figure 2I). Finally, the flap was repositioned with 
simple interrupted sutures (Figure 2J), the patient 
was instructed on postoperative care, and 
preoperative medication was maintained for 
another week. 

At the 7-day postoperative follow-up, the 
stitches were in position with no signs of infection 
or dehiscence (Figure 2K), and the postoperative 
cone beam computed tomography (Figure 3A, 3B, 
and 3C) demonstrated complete removal of the 
surgical drill from inside the left maxillary sinus. 
Thirty days after the removal of the stitches, a good 
clinical appearance of tissue healing was observed 
(Figure 2L).  

The 3-month radiographic follow-up with a 
panoramic radiograph (Figure 4) demonstrated a 
normal appearance of the MS. The patient 
remained in follow-up for one year without reporting 
any complaints, and absence of the symptoms that 
were present prior to the surgical intervention. 

 
 

 

Figure 1. Preoperative imaging exams. A – Panoramic 
radiograph. B – Cone beam computed tomography (CBCT), 
coronal reconstruction. C – CBCT, axial reconstruction. D – 
CBCT, sagittal reconstruction. 
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Figure 2. Surgical procedure. A – Initial clinical appearance. 
B – Incision. C – Reflection of the mucoperiosteal flaps and 
visualization of the bone fenestration. D – Location of the 
residual root of tooth #24. E – Residual roots and fistulous 
trajectory after their exeresis. F – Creation of the bone 
window. G – Removal of the surgical drill from the maxillary 
sinus. H – Comparison of the oxidized surgical drill removed 
from the maxillary sinus (left) with an intact surgical drill 
(right). I – Left maxillary sinus after cleansing. J – Suture with 
simple interrupted stitches. K – Clinical appearance 7 days 
after surgery. L – Clinical appearance 30 days after surgery. 

 

 

 

Figure 3. CBCT performed 7 days after the surgical 
procedure. A – CBCT, panoramic reconstruction. B – CBCT, 
coronal reconstruction demonstrating the surgical access 
performed. C – CBCT, coronal reconstruction demonstrating 
the region of the oroantral communication. 

 

 

 

Figure 4. Follow-up panoramic radiograph acquired 3 
months after the surgical procedure.  
 

DISCUSSION 
 

Although rare, the number of complications 
associated with the presence of foreign bodies in 
the MS has increased in recent years. This 
increase may be related to the popularization of 
more invasive procedures, such as the placement 
of dental implants10. In addition to implants, the 
proximity between tooth roots and the MS is also a 
common cause of these complications9,25. 
Furthermore, iatrogenic cases also fall into this 
context, since careless handling, loosening of the 
drill in the high-speed handpiece, poor 
maintenance of dental instruments, and the reuse 
of drills26 can result in complications as evidenced 
by the present case report.  

The presence of foreign bodies in the MS 
can lead to a variety of complications, including 
persistent headaches and inflammation of the MS 
mucosa, which can manifest as facial pain, nasal 
obstruction, recurrent episodes of sinusitis, and 
sepsis27. These symptoms result from the tissue 
inflammatory response to the foreign body and can 
worsen if left untreated. In this case report, the 
patient presented recurrent crises of headache, 
sinusitis, edema, and pain for approximately 1 
year, which began after tooth extraction with 
oroantral communication and introduction of the 
surgical drill into the MS. Foreign body 
displacement can happen due to recklessness; 
however, negligence, i.e. the act of not presenting 
conduct for the situation, can provoke reflections. 

To avoid such complications, it is crucial to 
perform an accurate diagnosis, which can be 
achieved through imaging exams, such as 
panoramic radiographs and cone beam computed 
tomography. These exams are essential to identify 
the presence and exact location of the foreign 
body, allowing the development of an appropriate 
treatment plan21. 

Surgical removal of the foreign body is 
usually necessary to prevent the progression of 
symptoms and restore the physiology of MS. The 
Caldwell-Luc technique is one of the ways to 
remove foreign bodies28. This technique prevents 
fistulas, the formation of an area of fibrosis in the 
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sinus membrane and allows the closure of the 
defect in the region. Additionally, the Caldwell-Luc 
technique is considered financially low-cost, since 
it does not require new surgical instruments to 
perform the surgery25,29. Functional endoscopic 
sinus surgery is advocated for being less 
traumatic30, but it is limited in some cases, since 
certain foreign bodies may be out of reach, and the 
technique may require specific instruments and the 
closure of the oroantral connection along with their 
removal25,29. In this case report, 30 days after 
surgical excision of the drill, a good aspect of tissue 
healing was observed on CBCT examination. 
During the patient’s follow-up for 1 year, there was 
clinical resolution of recurrent sinusitis crises, with 
no local or systemic complaints reported.  

Finally, as evidenced by this study, the 
importance of performing diagnostic imaging 
exams after complications in dental care is 
noteworthy, as they may reveal conditions that are 
not clinically detectable. Early detection of these 
conditions through imaging exams is crucial for 
effective diagnosis and treatment, preventing 
serious complications and improving patient 
prognosis31,32. The incorporation of imaging exams 
into clinical practice, the diagnostic accuracy, and 
the right choice of the surgical procedure 
significantly contribute to a successful resolution 
and management of the clinical case. 

 

CONCLUSION 
 

 

It is concluded that the presence of the 
surgical drill in the MS for a long period causes both 
local and systemic impacts, and its surgical 
removal must be meticulously planned with the aid 
of complementary imaging exams, such as CBCT. 
The modified Caldwell-Luc surgical access 
guarantees resolution with the advantage of being 
low-cost, enabling complete cleansing of the 
maxillary sinus, and avoiding the recurrence of 
oroantral fistulas. 
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