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Abstract

In the era of endoscopic surgery of the maxillary sinuses, an external approach to them may be ideal in
certain situations. The Caldwell-Luc procedure uses an external approach for the surgical treatment of severely
diseased maxillary sinus. It is reserved for selected patients with extensive maxillary disease, especially those with
massive polyposis or fungal disease, chronic maxillary sinusitis, or massive cysts of various etiologies. Failure to
completely clean the maxillary mucosa can lead to early postoperative recurrence of the disease. The anterior and
inferior regions of the maxillary antrum are particularly difficult to access endoscopically.
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INTRODUCTION

The sinuses are the air spaces within the pneumatic bones situated at the frontobasal
region of skull. There are four in number: frontal, maxillary (the largest), sphenoidal and
ethmoidal. Clinical-pathological aspects of maxillary sinusitis was described by Nathanial
Highmore (1651), therefore maxillary sinus is also known as Highmore's antrum [1].

The Caldwell Luc operation is an approach to the maxillary sinus through the anterior
wall by making a window just below the canine fossa, simultaneously making an intranasal
counterdrainage through the inferior meatus (Figure 1) [2]. It was introduced by George
Caldwell (1893) and Henry Luc (1897).
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Figure 1. Caldwell Luc surgery. a) Area available for antrostomy. b) Caldwell-Luc surgical procedure showing the
location of the window in the anterior maxillary sinus. c¢) Diagram showing the surgical technique in which a long
sublabial incision facilitates gentle tissue retraction and the anterior antrostomy is created through a cutting burr.
[3] (Modified image)

George W Caldwell, a surgeon in New York, combined the canine fossa approach with
intranasal drainage to gain access to the maxillary sinuses in order to improve therapeutic
outcomes. He published his work in the New York Medical Journal in 1893. In parallel, the
French surgeon Henry Luc performed a similar surgical intervention for chronic sinusitis in
1897. The difference between the two techniques was the location of the antrostomy. Caldwell
performed inferior meatal antrostomy and Luc performed middle meatal antrostomy [1].

This procedure was the treatment of choice for chronic and recurrent maxillary
sinusitis until the introduction of Functional Endoscopic Sinus Surgery (FESS) to improve
physiological drainage at the natural ostia [2,4-6]. The lower meatal antrostomy allows
passive drainage of reaccumulated secretions and facilitates postoperative toileting [7].

The Caldwell-Luc operation is mainly used for neoplasms, intrasinus trauma, removal
of foreign bodies, repairing oroantral fistulae and to ensure access to the orbital floor and
pterygomaxillary fossa [2,8,9].

MATERIALS AND METHODS

Caldwell-Luc surgery is usually performed under general anesthesia, but can also be
performed under local anesthesia. It is recommended to use topical anesthesia and inject
adrenaline into the soft tissues at the level of the canine fossa.

The incision is made from the lateral incisor to the second molar. The mucoperiosteal
flap is then raised to expose the anterior wall of the sinus which is opened at the level of the
canine fossa where the bone is relatively thin. The opening can be enlarged with Hayek or
Kerrison forceps to produce a hole large enough to provide access, for example to allow the
removal of sinus lining or the insertion of an endoscope and instruments.
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Clinical case

A 45-year-old patient is referred to the Timisoara Oral and Maxillo-Facial Surgery
Clinic, with a recurrent history of painful swelling on the right cheek for approximately 6
months. The clinical examination reveals two pseudotumoral formations at the level of the
maxillary vestibule next to the root remnants 1.6 and 1.4. On palpation, the soft, elastic
consistency of the formations is noted (Figure 2).

Figure 2. The intraoral image of the cystic formation

The orthopantomographic radiological examination (OPG) and cone beam computer
tomography (CBCT) revealed the presence of a cystic formation of 2/2 cm at the apex of the
first molar (1.6) and an osteitis near the apex of the first premolar (1.4). The root of the second
premolar (1.5) is not involved in the cystic lesion, it being located tangent to the cystic
membrane (Figure 3).

c . & D
Figure 3. A) OPG image from CBCT; B) CBCT image, coronary section; C) CBCT image, axial section; D) CBCT
image, sagittal section

The patient is offered endodontic treatment of the second premolar (1.5). Following
the refusal of endodontic treatment, it is decided to extract the tooth. The classic Caldwell-Luc
method is used surgically to expose the cystic formation (Figure 4).
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Figure 4. A) Incision; B) Detachment of the mucoperiosteal flap

After exposing the cystic formation, its contents are aspirated (Figure 5).

ra
Figure 5. Aspiration of cystic fluid

Cystectomy is performed followed by the extraction of teeth 1.4, 1.5 and 1.6 (Figure 6).

C
Figure 6. A) Cystectomy and intraoperative extraction of causative teeth; B) Cystic membrane; C) Bone geode; D)
Suture
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Clinical case

A 5l-year-old patient is referred to the Timisoara Oral and Maxillofacial Surgery
Clinic, as a result of a right genial swelling and the symptoms of maxillary sinusitis.

Following the clinical examination (Figure 7) and the radiological examination (Figure
8), the diagnosis of odontogenic cyst of the right maxillary first molar (1.6) with intrasinus
evolution is made.

Figure 8. A) OPG image from CBCT; B) CBCT image, coronary section

Surgery is performed using the classic Caldwell-Luc method to expose the cystic
formation followed by the extraction of the maxillary right first molar (1.6) (Figure 9).

C ' S T D
Figure 9. A) Extraction of the first molar, cystectomy and communication of the dental alveolus with the cystic
lesion; B) Bone geode following cystectomy; C) Cystic membrane; D) Suture
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RESULTS

The histopathological examination in the first case: fragment of the cystic wall (serial
sections) lined by non-keratinized squamous stratified epithelium with focus of reactive
epitheliosis, on a fibrous connective support, hyalinized with perivascular, subepithelial
lymphoplasmacytic infiltrates and suppurative micro foci. Absence of active odontogenic
epithelial remnants. On the periphery of the cystic wall partial insertion of cortical lamellar
bone tissue.

The cyst had a sinus evolution, it pushed the floor of the maxillary sinus superiorly,
there was no communication between the sinus and the cystic lesion, and no signs of sinusitis.

The histopathological examination in the second case revealed a polypoid thickened
sinus mucosa, lined by exulcerated respiratory pseudo-stratified epithelium on a loose
connective support with inflammatory edema, lymphoplasmacytic infiltrates and dystrophic
microcalcifications, and on the surface of the mucosa there is mucus and fibro-leukocyte
detritus.

Clinically, postoperatively, the patients presented no complications, with a good
healing of the bone tissue and there were no oral-antral communications.

DISCUSSIONS

There are studies that highlight the problems associated with this radical surgery and
find that the regenerated antral mucosa would not have normal motility and ciliary function
[1].

Caldwell-Luc surgery (CLS) is a well-established procedure. Until the era of antibiotics
and endoscopic sinus surgery, this operation was a fundamental surgical technique for
treating inflammatory sinus disease. Despite the success of the endoscopic technique there are
well-documented indications for Caldwell-Luc surgery, which ensures good access to the
sinus, perisinus and pterygomaxillary fossa [2,5,10].

Huang and Chen [8] in their study with CLS without inferior meatal antrostomy
concluded that creating sinonasal window after clearing dental origin tumors/cysts from
maxillary cavity do not change surgical outcome.

Becker et al. [11] compared maxillary sinus specimens removed during Caldwell-Luc
procedures and traditional maxillary sinus antrostomies. They found that in a few cases, post
CLS, samples from the antrum had necrotic bone debris compared to the control group where
they found relatively healthy mucosa. They concluded that this surgery should be used as a
last resort when other modalities fail.

Han et al. [12] performed a study on patients with a history of failed Caldwell-Luc
surgery. They found that endoscopic revision of the maxillary sinus yields comparable results
to repeat Caldwell-Luc procedure in these patients.

Inferior meatal antrostomy (IMA) theoretically allows passive drainage and
postoperative suction toileting. IMA has been criticized for prolonged operative time, damage
to the nasolacrimal duct, epistaxis from the sphenopalatine artery, and deviation from normal
sinus physiology [13]. Al-Belasy showed in a study that IMA closes within 3 months of
surgery in 82% of 367 cases [7]. And other studies suggest that IMA is not necessary in the
Caldwell-Luc surgery for odontogenic sinus disease [8].

CONCLUSIONS

The Caldwell-Luc procedure has been the method of choice in maxillary sinus surgery,
its use declining with advances in endoscopic technology and the discovery of new
antibiotics.
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The Caldwell-Luc operation is safe and effective provided the sinus wall is handled

gently and carefully and should remain in the repertoire of surgeons managing maxillary
sinus conditions.
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