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a b s t r a c t

Purpose: To discuss an effective surgical treatment of a subtype of trigeminal neuralgia with descending
palatine neuralgia of the maxillary division.
Method: Nine patients, who suffered from trigeminal neuralgia with descending palatine neuralgia of the
maxillary division, received neurotomy and avulsion of the descending palatine nerve in the pter-
ygopalatine fossa via the greater palatine foramenepterygopalatine canal approach. Seven of the patients
had a recurrence of descending palatine neuralgia after they received treatment of maxillary neuralgia
with neurotomy and avulsion of the infraorbital nerve; two patients were diagnosed with descending
palatine neuralgia of the maxillary division in our department. Postoperative follow-up was conducted.
Results: Pain in the palate disappeared; all patients felt numb and paresthetic in the area innervated by
the trigeminal nerve, with no pain. During the 3e36 months of follow-up, no recurrence occurred.
Conclusions: Descending palatine neurotomy in the pterygopalatine fossa via the greater palatine fora-
menepterygopalatine canal approach is a simple, safe and effective way to treat a subtype of trigeminal
neuralgia e descending palatine neuralgia.

© 2014 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

Trigeminal neuralgia is one of the most common neurological
disorders of the oral and maxillofacial regions of middle-aged and
elderly people (Cruccu et al., 2008). Patients suffer from physical
and psychological pain. In 1990, Katusic reported that the
morbidity rate of trigeminal neuralgia was 4e5/10 million in
Minnesota, USA (Katusic et al., 1990). The descending palatine
nerve is a branch of the maxillary division of trigeminal nerve, and
descending palatine neuralgia with pain in the mucous membrane
of the palatal side of the maxillary posterior-tooth area is a com-
mon type of trigeminal neuralgia. Amongmaxillary neuralgia cases,
descending palatine neuralgia can occur at the same time as neu-
ralgia of other branches of the maxillary nerve (for example,
infraorbital neuralgia) or occur alone. It has been reported that

maxillary neuralgia patients suffer from relapse of descending
palatine neuralgia after they have received neurotomy and avulsion
of the infraorbital nerve outside the infraorbital foramen, or
maxillary neurotomy in the pterygopalatine fossa via some ap-
proaches (Jiang, 2003). The treatment of descending palatine
neuralgia so as to improve the effects of treatment for maxillary
neuralgia and reduce the recurrence rate was an unsolved clinical
problem. According to the literature, there is no report of treating
descending palatine neuralgia with surgery alone. In this study,
treatment of descending palatine neuralgia of the maxillary divi-
sionwith neurotomy and avulsion of the descending palatine nerve
in the pterygopalatine fossa via the greater palatine for-
amenepterygopalatine canal approach was adopted in nine cases
and satisfactory results were gained.

2. Materials and methods

2.1. Clinical data

From June 2008 to June 2013, treatment of descending palatine
neuralgia of the maxillary division of the trigeminal nerve with
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neurotomy and avulsion of the descending palatine nerve in the
pterygopalatine fossa via the greater palatine for-
amenepterygopalatine canal approach was performed in our
department for nine patients (four male and five female) aged
between 42 and 76 with an average age of 56. The length of their
disease courses ranged from 6 months to 15 years, with an average
of 5 years. All the patients had taken carbamazepine with unsat-
isfactory or even no curative effect. Recurrence of descending pal-
atine neuralgia happened in seven patients after they received
treatment for maxillary neuralgia with neurotomy and avulsion of
the infraorbital nerve; two patients were diagnosed with
descending palatine neuralgia of the maxillary division in our
department. All nine patients were re-diagnosed with descending
palatine neuralgia of the maxillary division of the trigeminal nerve.
After CT or MRI examination, secondary trigeminal neuralgia
caused by intracranial tumors or multiple sclerosis was excluded.
Data for all the patients is listed in Table 1.

2.2. Surgical procedure

After successful general anesthesia, a longitudinal incision was
performed at the palatal mucosa 2 mm from the alveolar ridge,
from maxillary canine to maxillary tuberosity; a 2 cm transverse
incision was made from the mucosa of the palatal side of maxillary
canine to themiddle of the palate and then the incision, deep to the
palate bone surface, turned to be longitudinal following themidline
to the level of the two maxillary second molars (Fig. 1). The
mucoperiosteal flap was elevated with a curved staphylorrhaphy
elevator (Fig. 2). Adequate exposure was given to the greater pal-
atine foramen; part of the palatal bone plate was removed around
the greater palatine foramen, revealing a 2 cm " 2 cm bone win-
dow; then the nerve tracts were freed (Fig. 3). Afterwards, along the
palatine neurovascular bundle, we separated the soft tissues in the
nasal cavity above the jawbone at the inner side of the pter-
ygopalatine canal inner wall, and traced upward along the
descending palatine nerve into the pterygopalatine canal (Fig. 4).
The inside soft tissues of the perpendicular plate of palate bone
were separated, exposing the inside wall of pterygopalatine canal;

then the thin inside wall of the pterygopalatine canal was opened
with an osteotome or periosteum elevator, gradually revealing the
whole descending palatine nerve in the pterygopalatine canal
(Fig. 5). Along the pterygopalatine canal, we then traced the
descending palatine nerve upward and backward to the posterior
wall of the maxillary sinus and removed part of the bone of the
posterior wall (Fig. 6). After that, we continued to free the
descending palatine nerve to the pterygopalatine fossawhere blunt
dissection along the descending palatine nerve was performed.
Afterward, the descending palatine nerve was completely removed
from the pterygopalatine canal (Fig. 7). The descending palatine
nerve was cut under the sphenopalatine ganglion, 10 mm away
from the foramen rotundum in the pterygopalatine fossa (Fig. 8)
and cauterization with electrocoagulation was employed to
cauterize the neural stump. Thenwe took out the whole nerve, and
removed each branch of the descending palatine nerve from the
soft tissues at the palate. Hydrogen peroxide and normal saline
were employed to clean the operative site, and the mucosae of the
outer wall and the posterior wall of the maxillary sinus were then

Table 1
Patient data for the nine patients with maxillary neuralgia.

Patient Age Sex Type of pain Painful area Surgical
intervention
before Ⅲ

1 55 M Left maxillary
neuralgia

A þ B þ C Ⅰ

2 60 F Left maxillary
neuralgia

A þ B þ C Ⅰ

3 62 M Right maxillary
neuralgia

A þ C Ⅰ

4 50 F Left maxillary
neuralgia

A þ D Ⅱ

5 42 F Right maxillary
neuralgia

A þ D Ⅱ

6 45 M Left maxillary
neuralgia

A þ D Ⅱ

7 76 M Right maxillary
neuralgia

A þ C Ⅰ

8 53 M Right descending
palatine neuralgia

B NO

9 61 F Left descending
palatine neuralgia

B NO

Painful area: A, infraorbital region; B, hard and soft palate; C, maxillary tuberosity
region; D: unclear.
Surgical interventions: Ⅰ, pterygopalatine fossa segment neurectomy of maxillary
nerve through maxillary sinus route; Ⅱ, Neurotomy and avulsion of infraorbital
nerve; Ⅲ, descending palatine neurotomy in pterygopalatine fossa via greater pal-
atine foramenepterygopalatine canal approach.

Fig. 1. Operative incision.

Fig. 2. Revelation of palate bone surface after elevating a mucoperiosteal flap in the
palate.
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repositioned. Apposition suture was adopted to suture the incision
in the palate. Broad-spectrum antibiotics were taken for 3e5 days
after the operation. Patients were discharged 5e7 days after the
surgery and the patients were required to participate in regular
follow-up.

2.3. Criteria for assessment of curative effect

According to the international criterion for treatment of tri-
geminal neuralgia, the curative effect can be ranked into four levels
(Hasegawa et al., 2002): excellent: completely painless; good: oc-
casional slight pain without any need to take analgesics; improved:
significant relief of painwith the need for analgesics; ineffective: no
relief of pain.

3. Results

All nine patients received further consultation or 3e36 months
telephone follow-up. Pain in the palate disappeared; all patients

felt numb and paresthetic in the palatine region of the maxilla and
lower part of the nasal cavity on the operated side, but pain
completely disappeared. During the follow-up, all patients felt no
pain in the area innervated by trigeminal nerve; no recurrence
occurred; no complications such as dry nasal mucosa or decreased
tear secretion occurred.

4. Discussion

4.1. Treatment of trigeminal neuralgia

Currently, there are two main methods used to treat trigeminal
neuralgia: drug treatment (Wang and Bai, 2011) and operative
treatment, with the former being adopted first and then the latter if
the former is ineffective. Many methods can be employed in
operative treatment, including microvascular decompression
(MVD), percutaneous radiofrequency thermocoagulation (PRT),
gamma-knife treatment and peripheral neurotomy, but currently
there is no ideal treatment.

Fig. 3. Exposure of the greater palatine foramen, and removal of palatal bone plate
nearby.

Fig. 4. Freeing descending palatine nerve tracts and entering the pterygopalatine
canal.

Fig. 5. Exposure of the whole descending palatine nerve after removing bone in the
inner wall of the pterygopalatine canal.

Fig. 6. Removal of some bone in the posterior wall of maxillary sinus.
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MVD does not include neurotomy and avulsion of nerves and
does not cause numbness or neurological dysfunction in the area
innervated by the nerves after the operation. It is the optimal
operation method at present. However, such an operation for
elderly patients has always been controversial. Sekula et al. (2011)
found throughmeta-analysis that safe MVD could be performed for
most elderly patients (that is, for all patients who can tolerate
anesthesia and craniotomy). Most reports in the literature reveal
the significant effect of MVD in treating trigeminal neuralgia. The
main complications of this method include facial numbness, hear-
ing loss, diplopia, cerebellar syndrome, cerebrospinal fluid leak,
facial paralysis, cerebellar hematoma, cerebellar infarction, men-
ingitis and wound infection (Zhong et al., 2012).

Although MVD is the optimal method for treating trigeminal
neuralgia, if craniotomy is contraindicated or some of the possible
complications cannot be tolerated by the patient, other methods
are also adopted, such as PRT (Huang et al., 2010), gamma-knife
treatment (Park et al., 2012) and peripheral neurotomy (Ali et al.,

2012). In all, MVD is the first choice for treating trigeminal neu-
ralgia, while neurotomy is the last option.

Neurotomy is a traditional operation, but under certain condi-
tions, it is also a pragmatic and effective treatment (Agrawal and
Kambalimath, 2011). Neurotomy and avulsion of the infraorbital
nerve is one kind of peripheral neurotomy, with a high recurrence
rate. For maxillary neuralgia, infraorbital neurotomy alone is not
effective for those patients whose trigger points are located in the
mucous membranes of pars buccalis and the palatal side of the
maxillary posterior-tooth area, because pain at such points is
caused by the posterior superior alveolar nerve, zygomatic nerve
and descending palatine nerve.

Treatment of trigeminal neuralgia with maxillary neurotomy in
the pterygopalatine fossa via a maxillary sinus approach was
adopted in this study and effective results were achieved among
patients who only had maxillary neuralgia of trigeminal nerve (Zhu
et al., 2013). In the operation, we performed dissection and neu-
rectomy of the infraorbital nerve, and avulsion of nerve endings
from infraorbital foramen along the infraorbital nerve trunk
through infraorbital neural tube and inferior orbital fissure of the
superior wall of maxillary sinus to pterygopalatine fossa where
maxillary neurotomy was done near the foramen rotundum. This
operation reduced the recurrence of maxillary neuralgia to a min-
imum level; nevertheless, recurrence of descending palatine neu-
ralgia of the maxillary division may still happen. In this study, we
conducted treatment of descending palatine neuralgia of the
maxillary division of the trigeminal nerve with neurotomy and
avulsion of the descending palatine nerve in the pterygopalatine
fossa via the greater palatine foramenepterygopalatine canal
approach, hoping to improve the effect of treatment on the
maxillary neuralgia.

4.2. Features of descending palatine neurotomy in the
pterygopalatine fossa via the greater palatine
foramenepterygopalatine canal approach

Maxillary neuralgia, the most common case of trigeminal neu-
ralgia, may present as pain in all branches of the maxillary nerve or
just in one, two or several of its branches. Maxillary neuralgia with
pain in more than two branches was first treated with neurotomy
and avulsion of the maxillary nerve in the pterygopalatine fossa via
a maxillary sinus approach along the infraorbital nerve, but reoc-
currence of descending palatine neuralgia sometimes occurs. This
may be because the maxillary nerve splits into two main branches
out of the foramen rotundum: one extends forward (infraorbital
nerve) and the other travels downward (nervi pterygopalatini and
the descending palatine nerve) and the two branches form a large
angle, almost vertical to each other. Therefore, it is extremely
difficult to realize simultaneous neurectomy of the two branches.
Consequently, for maxillary neuralgia characterized by pain in over
two branches together with descending palatine neuralgia, the
common operative treatment can heal infraorbital neuralgia, pos-
terior superior alveolar neuralgia and zygomatic neuralgia, but not
descending palatine neuralgia. Hence, neurotomy and avulsion of
descending palatine nerve should be performed at the same time or
in a second operation.

The descending palatine neurotomy in the pterygopalatine fossa
discussed in this study can be adopted in the following two situa-
tions. First, it can be used to treat maxillary neuralgia with
descending palatine neuralgia in those patients who receive neu-
rotomy and avulsion of the infraorbital branch of the maxillary
nerve in the pterygopalatine fossa via a maxillary sinus approach
along the infraorbital nerve. In such cases, neurotomy and avulsion
of the descending palatine nerve should be performed at the same
time or in a second operation. Second, it is suitable for isolated

Fig. 7. Complete removal of the descending palatine nerve after tracing and exposing
it in the pterygopalatine fossa.

Fig. 8. Cutting the descending palatine nerve in the pterygopalatine fossa.
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descending palatine neuralgia. Among the nine patients of this
study, seven of them suffered from recurrence which means the
patients diagnosed with maxillary neuralgia still felt pain in the
area innervated by the trigeminal nerve after they had a neurotomy
with avulsion of the infraorbital nerve outside the infraorbital fo-
ramen or of the maxillary nerve in the pterygopalatine fossa. The
other two patients were diagnosed with primary isolated
descending palatine neuralgia.

Being reported for the first time, descending palatine neuro-
tomy in the pterygopalatine fossa via the greater palatine for-
amenepterygopalatine canal approach can be used to treat
trigeminal neuralgia (descending palatine neuralgia). High level
neurotomy and avulsion of the descending palatine nerve in the
pterygopalatine fossa can cure pain in all branches of the
descending palatine nerve, including the greater palatine nerve,
lesser palatine nerve and nerve endings through the foramen in the
pterygopalatine canal. Therefore, such a method, which can reduce
pain recurrence to the minimum and achieve good results, was
employed instead of neurotomy and avulsion of the descending
palatine nerve outside the greater palatine foramen alone, as the
latter method can only cure pain from the greater palatine nerve.
After the operation, the pain of all patients in this study dis-
appeared, and no recurrence happened during the follow-up,
which demonstrated that descending palatine neurotomy in the
pterygopalatine fossa via the greater palatine for-
amenepterygopalatine canal approach was an effective method.

It is an important part of the operation to precisely locate the
cutoff point of the high level descending palatine neurotomy in the
pterygopalatine fossa. The descending palatine nerve was tracked
and dissected in total length, from its teleneuron through the
greater palatine foramen and pterygopalatine canal to the posterior
wall of maxillary sinus, and finally into the pterygopalatine fossa
that was found after elevating the posterior wall of the maxillary
sinus. The descending palatine nerve was removed integrally and
continuously, and therefore we could precisely find the cutoff point
of the nerve in the deep and high place of the pterygopalatine fossa.
Meanwhile, damage to the internal maxillary artery could be
avoided. During the operation, an endoscope was used to give a
clear view of the operative field, and this was helpful especially in
the posterior wall of maxillary sinus and the pterygopalatine fossa.

While we are aware that avulsion has a potentially high recur-
rence rate and potential phantom pain (Cerovic et al., 2009), we are
presenting a special subgroup e descending palatine neuralgia e
which has special operative challenges.

5. Conclusion

Descending palatine neurotomy in the pterygopalatine fossa via
the greater palatine foramenepterygopalatine canal approach is a
simple, safe and effective way to treat a subtype of trigeminal
neuralgiae descending palatine neuralgia. The use of an endoscope
can make the operative view clear, and this was helpful especially
in the posterior wall of maxillary sinus and pterygopalatine fossa.

The view of this operation was clear with hemorrhage easily
controlled. With this simple procedure, the extracranial operation
seldom caused accidental injury of the internal maxillary artery,
resulting in few postoperative complications and minor trauma.
This operation should not be considered as an alternative to
neurosurgical approaches such as MVD, which has definite long-
lasting effects. But it is suitable for elderly and weak patients, or
those who cannot have craniotomy.
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