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Abstract
Background: Onset of trigeminal neuralgia (TN) is uncommon in young adults 
with less favorable benefit from surgical interventions. The aim of this study was 
to evaluate the role of concomitant psychosomatic disorders in long‑term surgical 
outcomes in this population.
Methods: Twenty‑one patients younger than 30 years of age were diagnosed 
initially as having medically refractory TN, and each patient underwent microvascular 
decompression (MVD) as initial surgical management. Correlation of clinical outcome 
and psychosomatic disorders (DSM‑IV) was evaluated during a 15‑year interval.
Results: A total of 93 procedures were performed for the management of TN and 
subsequent iatrogenic craniofacial pain disorders. At a median of 81 months, 8 of 
21 patients were free of facial pain. Fourteen patients with concomitant major 
depressive disorder (MDD) or other anxiety disorders underwent a higher median 
of procedures compared with 7 patients without known MDD or anxiety (4.5 versus 
1 intervention, P = 0.038). Two of 14 patients who were diagnosed with MDD or 
other anxiety disorders were free of craniofacial pain, whereas 6 of 7 patients 
without mood or anxiety disorders were free of craniofacial pain (P = 0.0005). 
Thirteen patients developed treatment‑related complications that required further 
surgical procedures. Presence of MDD or other anxiety disorders was associated 
with higher rate of complications (P = 0.026). One patient with past medical history 
of severe anxiety died of unknown causes.
Conclusions: In young patients with TN, comorbid MDD or anxiety disorders was 
associated with seeking multiple invasive procedures in multiple academic centers 
with limited benefit and high rates of surgical induced complications.
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INTRODUCTION

The incidence of trigeminal neuralgia (TN) increases 
with age, peaking by the 5th and 6th decades of life. 
However, a small incidence of TN occurs in the younger 
population as well.[3,35] Patients with refractory TN 
undergo microvascular decompression (MVD) or ablative 
procedures.[3,19,21,22,27] Data regarding the role of surgical 
management in the younger TN patient population are 
limited. In prior studies reporting the outcomes of MVD 
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in the younger versus older patient population, a lower 
efficacy for MVD in the younger population has been 
reported, suggesting that vascular compression is not 
the main etiology of pain in this group.[2,24] A recent 
population‑based cohort study revealed that depression 
and anxiety disorders are more common in patients 
with TN.[34] Further, several reports have demonstrated 
that facial pain could be controlled with antidepressants 
strategies.[8,13,17,20] suggesting that depression and anxiety 
could play an important role in the pathogenesis of pain 
in some patients with TN. In this report, our aim was to 
evaluate whether comorbid psychiatric disorders could 
predict long‑term clinical outcome in young patients with 
TN.

MATERIALS AND METHODS

Study population
This study was conducted with the approval of the 
University of Pittsburgh Institutional Review Board. 
We retrospectively identified 25 medically refractory 
idiopathic TN patients, younger than 30 years of age, 
all of whom underwent initial MVD between January 
2000 and December 2014. Four patients were lost to 
follow‑up and 21 patients enrolled in study. No patient 
had an identified structural or demyelinating lesion 

as a cause of TN. Sixteen patients had at least some 
initial pain relief with medications. Four patients had 
poor response to medication, and one patient could 
not tolerate the side effects of medications. TN was 
categorized using Burchiel classification.[6] At the time 
of presentation, one patient presented with bilateral 
TN. One patient had undergone a prior MVD at 
another medical center. The median age at the time of 
pain onset was 23 years, and the median age at the time 
of surgical intervention was 26 years. Median follow‑up 
for this registry was 81 months (6 to 182 months). 
General patient demographic information such as age, 
sex, general health conditions, and other comorbidities 
were collected as well as characteristics related to their 
TN and treatment including pain location, pain onset, 
Barrow Neurological Institute (BNI) pain classification 
post‑treatment, duration of symptoms before first 
MVD, symptom progression, medications, therapeutic 
response to medical treatment, therapeutic response 
to MVD, TN‑related comorbidities, surgical‑related 
comorbidities, and presence of further surgical 
procedures. The patients’ presurgical demographics are 
shown in Table 1.

Surgical technique
MVD was performed using the standard approach as 

Table 1: Patients demographics
Case No. Age, 

year
Sex Pain 

Duration 
(months)

Pain 
Side

Pain 
Distribution

Pain 
type

Initial Pain 
Response to 
Medications

Depression 
or Anxiety

Other 
Somatic 

Pains

Comorbidity Previous 
Head and 
Neck Sx

History 
of Opiate 

Use

1 25 F N/A right V1‑3 2 Yes Yes − Seizure − −
2 19 F 72 right V2 2 Yes Yes Yes multiple Sinus Yes
3 27 F 60 left V1‑3 2 Yes − Yes − − Yes
4 26 F 36 left V1‑3 2 Yes Yes − DM,COPD − Yes
5 25 M 72 left V2 1 Yes Yes Yes multiple − −
6 30 F 48 both V1‑3 1 Yes Yes Yes TBI − −
7 27 F 48 right V1‑3 1 − − − FVL − −
8 28 F 36 left V2‑3 1 − Yes − − Jaw Yes
9 23 F 36 right V3 1 − Yes − CM Chiari −
10 29 F 36 left V3 2 Yes Yes Yes multiple − Yes
11 28 F 0.5 right V1‑3 2 − Yes Yes multiple Chiari Yes
12 30 F 24 left V2 2 Yes Yes − − − −
13 28 F 12 left V1‑3 2 Yes − Yes − − −
14 17 F 7 right V1‑3 2 Yes Yes − − − Yes
15 25 F 3 left V1‑3 2 Yes − Yes − − −
16 30 F 5 right V1‑3 2 Yes Yes Yes − − Yes
17 25 F 36 right V3 1 Yes Yes − − Tonsillectomy Yes
18 28 F 48 left V2‑3 1 Yes − − − − −
19 20 M 3 right V1‑3 1 Yes Yes − − − Yes
20 24 F 96 left V2‑3 2 − − − − Dental −
21 10 M 1.5 right V1‑3 1 − − − − − −
No.: Number, F: Female, M: Male, N/A: Not available, pain type, 1: Classical trigeminal neuralgia-purely paroxysmal, 2: Classical trigeminal neuralgia with concomitant persistent 
facial pain, DM: Diabetes mellitus, TBI: Traumatic brain injury, FVL: Factor 5 leiden deficiency, CM: Chiari malformation, Sx: Surgery
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described previously.[25] Briefly, a retromastoid incision 
was made behind the hairline, and a small retrosigmoid 
craniectomy was performed. The intersection of the 
transverse sinus and sigmoid sinuses was identified, and 
the dura was opened. After appropriate brain relaxation 
was achieved with CSF drainage, the cisternal portion 
of the trigeminal nerve was exposed and examined for 
vascular contact. Compressive arteries and veins were 
decompressed with soft implants or through elimination 
by electrocautery. Intraoperative findings are summarized 
in Table 2.

Follow‑up and data collection
The patient medical records were reviewed and pertinent 
information was recorded. Patients were contacted 
by telephone for additional information by two 
authors (SHM/BA) who did not provide patient care to 
any of the patients included. The results were analyzed 
in order to determine the clinical outcomes in this 
population following therapeutic interventions. Patients’ 
psychological history was reviewed retrospectively from 
medical records or contacting patients. Patients were 
specifically asked whether they underwent additional 
surgical procedures in other centers during the course of 
their pain history. Diagnosis of psychological disorder was 
made based on DSM‑IV‑TR criteria.[1]

RESULTS

Surgical approaches and clinical outcome
Patients in this series had a median of 3 procedures for 
the management of TN. For management of TN and 
surgically induced complications, 21 patients underwent 
93 procedures. Four patients each had an additional 
MVD for TN onset on the contralateral side (three onsets 
of which developed post‑initial ipsilateral MVD). Nine 
patients developed ipsilateral occipital neuralgia after MVD 
and underwent additional surgical interventions or nerve 
block. Patients’ operative procedures are shown in Table 2.

Fourteen patients initially responded to MVD with a 
median of 17 months of pain relief. Among the 14 patients 
with initial pain relief, 9 patients underwent additional 
interventions for management of pain recurrence, which 
was successful in 3 patients. At a median of 81‑months 
follow‑up, 8 patients were pain free. Thirteen patients 
suffered from side effects to interventions. While 
2 patients had to leave college, another 4 had to stop 
their occupations due to intolerable pain. Furthermore, 
one patient was found dead in his apartment for an 
undisclosed reason 11 months after his last MVD. There 
were no statistically significance correlations between 
patients’ pain type, number of surgical interventions, and 
pain outcomes. Surgical outcomes and complications of 
patients are presented in Tables 3 and 4.

Table 2: Patients surgical procedures
Case No. Compressing 

vessels
1st Procedure 2nd Procedure MVD No. SRS GR TENS Nerve 

Block
Additional 

Surgeries No.
Total 

No. Sx

1 Ven MVD 2002 MVD 2002 2 − − 3 2 2 9
2ʊ Ven MVD 2007 MVD 2007 3 − − − 2 − 5
3 Ven & Art MVD 2014 MVD 2015 2 − − − 1 − 3
4 Art MVD 2008 Lt MVD 2009 Rt 2 1 − − − 1 4
5 Ven & Art MVD 2013 − − − − − − − 1
6ʊ Art MVD 2013 Rt MVD 2014 Lt 2 − − − 4 1 7
7 Ven & Art MVD 2002 − − − − − − − 1
8 N/A MVD 2000 MVD 2003 2 2 − − − 1 5
9 Ven & Art MVD 2007 Rt MVD 2009 Lt − − − − − − 2
10 Ven & Art MVD 2011 − − − − − − 1 2
11ʊ Ven MVD 2007 MVD 2007 3 − − 1 − − 4
12 Art MVD 2014 TENS 2014 1 − − 1 6 − 8
13 Art MVD 2014 − − − − − − − 1
14ʊ Ven MVD 2005 MVD 2005 5 − 1 1 1 12 20
15 Ven & Artl MVD 2010 − − − − − − 1 2
16 Art MVD 2008 MVD 2008 2 − 1 − − 1 4
17ʊ Ven MVD 2010 SRS 20013 2 1 − − − − 3
18 Art MVD 2009 − − − − − − − 1
19ʊ Ven MVD 2012 Rt MVD 2014 Lt 2 − − − − 5 7
20 N/A MVD 2011 MVD 2013 3 − − − − − 3
21 N/A MVD 2000 − − − − − − − 1
No.: Number, Ven: Venous, Art: Arterial, MVD: Microvascular decompression, Rt: Right, Lt: Left, SRS: Stereotactic radiosurgery, GR: Glycerol rhizotomy, 
TENS: Transcutaneous electrical nerve stimulation, Sx: Surgeries. Symbol ʊ: Further additional surgeries elsewhere after failure of MVD in our institution
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Table 3: Patients clinical outcome
Case No. Initial Pain 

Relief months
Early Outcome 

(BNI‑PS)
Onset of ON 
after first Sx

Onset of TN on Other 
Side after First Sx

Follow‑up 
months

Final Outcome 
(BNI‑PS)

1 0 5 − − 152 5
2 2 3 − − 88 5
3 0 5 − − 6 5
4 0 5 Yes Yes 83 5
5 27 1 − − 27 1
6 12 3 − − 29 5
7 162 1 − − 162 1
8 14 3 Yes − 182 5
9 20 3 Yes Yes 105 5
10 0 5 − − 50 5
11 3 3 Yes − 71 5
12 6 3 Yes − 20 3
13 10 1 − − 10 1
14 0 5 Yes − 130 5
15 61 1 − − 61 1
16 0 5 Yes − 90 5
17 0 5 − − 63 5
18 81 3 Yes − 81 3
19 12 3 Yes Yes 39 5¥

20 70 1 − − 123 1
21 180 1 − − 180 1
No.: Number, BNI-PS: Barrow Neurological Institute Pain Scale, Sx: Surgery. Symbol ¥: Patient died 11 months after last MVD for an unknown reason

Table 4: Surgical induced complications
Case No. CSF leaks Meningitis Would infection Stroke Other complications

1 − − Yes − hypoesthesia and hypalgesia
2 − − − − diplopia and ophthalmoplegia
3 − − − − −
4 − − Yes − pulmonary embolism, ON
5 − − − − −
6 − − Yes − DVT
7 − − − − −
8 Yes − − − numbness, corneal keratopathy with no 

light perception in the rt eye, ON
9 − − − − ON
10 − Yes − − constant H/A
11 − − − − anesthesia dolorosa, hearing loss, 

numbness and constant H/A, ON
12 − − − − ON
13 − − − − mild facial asymmetry
14 Yes Yes − Yes cavernous sinus thrombosis, trigeminal 

trophic syndrome, ON
15 − − − − papilledema, decreased vision 

bilaterally, diplopia and constant H/A
16 − − − − numbness, ON
17 − − − − −
18 − − − − ON
19 − − − − hearing loss, constant H/A, ON
20 Yes − − Yes constant H/A, sigmoid sinus thrombosis
21 − − − − −
CSF: Cerebral spinal fluid, PE: Pulmonary embolism, ON: Occipital neuralgia, H/A: Headache
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Table 5: Role of Depression and Anxiety in TN outcome
Pt No. BNI‑PS (I) BNI‑PS (I‑III) BNI‑PS (IV‑ V) Median No. of 

Interventions
 Major Side 

Effects
Minor Side 

Effects
No Side 
Effects

Patients with Depression or Anxiety 14 1 1 12 4.5 11 1 2
Patients without Depression or Anxiety 7 5 1 1 1 2 2 3
Patients ≥3 Interventions 13 1 1 11 5 12 0 1
Patients <3 Interventions 8 5 0 3 1 2 3 3
Pt No.: Patients number, BNI-PS: Barrow Neurological Institute Pain Scale

Effect of additional depression and anxiety 
disorders in pain control
Reviewing the medical records, aside from facial pain, 
17 patients were diagnosed with additional major 
depressive disorder (MDD), anxiety disorders, or 
somatic pain disorders (DSM IV‑TR). Nine patients had 
concomitant MDD, of which 7 were on antidepressant 
medications. Eleven patients had other anxiety disorders, 
of which 8 were on antianxiety medications. Four patients 
were diagnosed with fibromyalgia, and 3 patients reported 
severe migraine prior to initial surgery.

Patients with concomitant MDD and GAD underwent a 
median of 4.5 versus 1 invasive intervention for patients 
without comorbid psychiatric disorder (P = 0.038, Fisher’s 
exact test). TN was relieved with and without medication 
in only 2 of the 14 patients with such disorders; however, 
in 6 out of the 7 patients without known MDD or GAD, 
TN was relieved with or without medication (P = 0.0005, 
Fisher’s exact test). Presence of depression or other 
anxiety disorders was also associated with higher rate 
of surgical induced complications (P = 0.026, Fisher’s 
exact test). Pain intensity score in relation to number 
of therapeutic interventions in association with other 
somatic pain syndromes, MDD, GAD, and complications 
are summarized in Table 5.

DISCUSSION

This report provides additional evidence that MVD and 
further surgical procedures failed to provide pain relief 
in a majority of younger patients diagnosed with TN. 
Similar results have been reported elsewhere.[24] A lower 
response to multiple surgical interventions and a high 
incidence of new facial pain syndromes after surgical 
procedures suggests that vascular compression may not be 
the primary or sole etiology in this population, as formerly 
proposed.[3] The presence of additional MDD, GAD, higher 
rates of opiate consumption, and higher rates of patient’s 
undergoing multiple surgical procedures in several different 
institutions suggests that TN symptoms in younger 
patients may be a part of psychological factors affecting 
other medical conditions (DSM‑5).[10] The essential feature 
of psychological factors affecting other medical conditions 
is the “presence of one or more clinically significant 
psychological or behavioral factors that adversely affect 
a medical condition by increasing the risk for suffering, 

death, or disability. These factors can adversely affect the 
medical condition by influencing its course or treatment, 
by constituting an additional well‑established health risk 
factor, or by influencing the underlying pathophysiology 
to precipitate or exacerbate symptoms to necessitate 
medical attention.” (DSM‑5) Hence, we argue that it is 
critical, especially in young patients with TN and comorbid 
psychiatric illness, to look beyond vascular compression as 
the sole etiology of distress in these patients.

In 1947 and 1951, McElin and Horton followed by 
Engel, respectively, suggested that atypical facial pain 
was a secondary manifestation of primary psychiatric 
disturbances in two separate studies.[8,20] In 1949, Janjigian 
et al. reported three cases of TN apparently cured by 
electroshock therapy.[13] In 1966, Lascelles performed the 
first clinical trial showing patients with known symptoms 
of depression coinciding with atypical facial pain, 
administration of antidepressants resulted in complete 
pain relief in majority of patients.[17] In 1984, Feinmann 
et al. reported that antidepressants in the absence of 
diagnosed psychiatric disorders in patients with facial 
pain resulted in 81% being pain free, and minimal surgical 
intervention for facial pain was a positive predictor of pain 
relief.[9] In general, patients with any pain and comorbid 
MDD have a worse prognosis in pain control compared 
with patients without MDD;[11,12,16,18,26,28,29,31] pain control 
appears to be more achievable when MDD is also under 
control in such patients.[15,17,33] Nevertheless patients with 
psychiatric disorders more often seek care for somatic 
pain.[16] This could be due to the proposed common 
biological pathway mediating pain and depression in the 
central nervous system.[23]

The exacerbatory effects of depression on the severity of 
painful stimuli may be of particular importance for patients 
with TN.[4,7,16,32] Due to the severity of pain, depressed TN 
patients may be even more inclined to undergo invasive 
procedures if their TN remains uncontrolled.[14,30] MVD, 
as the most durable invasive treatment for TN, has a 
high reported success rate in several studies composed of 
adults primarily aged 5 to 87 years (median: 57 years).[3,5] 
However, if TN is refractory to MVD, patients often elect 
to undergo additional procedures because of their inability 
to tolerate the pain of TN. It has been reported that, in 
the setting of failed initial MVD, repeat MVD has a lower 
efficacy of affording patient pain relief.[3] In a younger 
patient population, pain and depression coupled with 
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repeated surgeries that fail to provide pain relief from TN 
has severe consequences. In this study, we show that, in 
patients with comorbid psychiatric illness, the majority of 
the additional surgical interventions, following an initial 
procedure that did not provide pain relief, were performed 
in other institutions. Yet none of those were beneficial 
and increased the number of surgical procedures often 
leading to additional surgical complications.

Study limitations
While our results demonstrate an important concept 
in the management of young patients with TN, this 
study did not have a nonintervention control group. 
However, the absence of a nonintervention control group 
was unavoidable due to ethical considerations. More 
important, because our study was cross‑sectional and 
our analyses correlational, we cannot address causality, 
whether MDD or GAD onset occurred before, after, or 
concurrently with TN onset in our patient population. In 
addition, our patients’ population due to rare incidence 
of TN in young individuals was small. Furthermore, 
due to separation of two primary surgeons from the 
University, it is not clear whether some of these patients 
were misdiagnosed with TN, while they might have 
actually suffered from atypical facial pain.

CONCLUSION

Our results suggest that in the presence of MDD and 
anxiety disorders younger patients with TN seek multiple 
invasive procedures in different institutions with limited 
benefit. Therefore, management of these patients should 
include an initial psychiatric evaluation and appropriate 
treatment, if needed, before initial surgery is recommended.
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