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Objective: Depression, anxiety, and psychosis are the most frequent
psychiatric disorders after epilepsy surgery. The only new-onset so-
matoform disorder reported postoperatively is conversion disorder.
We identified 10 patients who developed somatoform disorder other
than nonconversion epileptic seizures after anterior temporal lobec-
tomy.

Method: We retrospectively reviewed the charts of 325 anterior
temporal lobectomy and 125 extratemporal surgeries between 1991
and 2000.

Results: Seven of the patients developed undifferentiated somato-
form disorder after anterior temporal lobectomy, 1 had pain and body
dysmorphia, another had pain disorder, and another had body dys-
morphia alone, but none were found after extratemporal surgeries
(chi-square = 3.93; P ! 0.05). Somatoform disorder was significantly
more common in right anterior temporal lobectomy (n = 9) than left
anterior temporal lobectomy (n = 1) (chi-square = 6.5; P ! 0.025).

Conclusions: Our findings suggest that right temporal resection
contributes to the development of somatoform disorders in our pa-
tients and that right temporal dysfunctions may contribute to idio-
pathic somatoform disorders.
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Diverse spectrums of behavioral changes occur during ic-
tal, interictal and periictal periods. After epilepsy sur-

gery, depression, anxiety, psychosis, delusions, mania, hyper-
sexuality, and other behavioral disorders can first develop.1–6

Studying postoperative psychiatric disorders is complicated by
(1) high rates of preoperative behavioral disorders, (2) envi-
ronmental factors, (3) psychological adjustment after surgery,
(4) simultaneous improvement in some behavioral areas (e.g.,
aggression) and deterioration in others (e.g., depression), (5)
changing nature of behavioral problem over time, (6) positive

or negative psychotropic effects of medications, and (7) limi-
tations of diagnostic criteria (e.g., Diagnostic and Statistical
Manual of Mental Disorders, fourth edition–revised [DSM-
IV-R]) that were not created for neurobehavioral disorders.
The features and frequencies of some postoperative psychiat-
ric disorders are characterized, but the causative factors remain
uncertain. A transient, mixed mood disorder with emotional
lability often occurs during the first 3 postoperative months
after anterior temporal lobectomy (ATL).3,4,7–9 Approxi-
mately one third of patients who undergo ATL develop new
psychiatric problems in the 6 months after surgery, most often
depression and anxiety.10,11

The only somatoform disorder (SD) well characterized
after ATL is conversion disorder, specifically, nonepileptic
seizures.3,12,13 All SDs have 1 or more physical symptoms that
suggest a medical or neurologic condition but are not fully ac-
counted for by a physical disorder, another mental disorder, or
substance abuse. None of the other 4 SDs identified in DSM-
IV-R14 are clearly described after ATL. These include soma-
tization disorder (combination of pain, gastrointestinal, sexual,
and neurologic symptoms), hypochondriasis (preoccupation
with fear of having or developing a serious disease based on
misinterpretation of bodily symptoms or functions), body dys-
morphic disorder (preoccupation with an imagined or exagger-
ated defect in physical appearance), and pain disorder (pain as
the predominant focus of clinical attention). In this study, we
report 10 cases of new-onset SDs after epilepsy surgery and
compare them with surgical patients who did not develop these
disorders.

METHODS
We reviewed medical and surgical records of patients at

the New York University Comprehensive Epilepsy Center
who underwent epilepsy surgery between 1991 and 2000. De-
mographic data included age, sex, age at seizure onset, etiol-
ogy of epilepsy, and history of febrile seizures. Results of pre-
operative neurologic and neuropsychological examinations,
ictal and interictal scalp electroencephalogram, ictal and in-
terictal intracranial electroencephalogram, magnetic reso-
nance imaging, positron emission tomography, single photon
emission computed tomography, and intracarotid sodium
amobarbital test were recorded. The lateralization and local-
ization by lobe of the seizure focus or foci were recorded.
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During presurgical evaluation, all patients were seen by
an epileptologist, a neuropsychiatrist, and given neuropsycho-
logical testing. Routine follow-up after surgery was approxi-
mately every 3 months for the first year and every 6 to 12
months thereafter. Patient seizure frequency was recorded for
a 6-month baseline before surgery and at each follow-up visit
after surgery.

We reviewed all charts to identify patients who devel-
oped a new SD after epilepsy surgery. We excluded patients
who developed conversion symptoms, such as nonepileptic
seizures after epilepsy surgery. Limitations in the diagnostic
criteria of SDs restricted us from classifying 6 patients with a
specific SD. These patients were categorized under undiffer-
entiated somatoform disorder (USD).14 Patients presenting
with USD had 1 or more physical complaints that persisted for
6 months or longer that could not be fully explained by a gen-
eral medical condition, medication side effects, or physical
complaints or impairments that would otherwise not be ex-
pected. These symptoms interfered with social and occupa-
tional functioning. After complete description of the study to
the subjects, written informed consent was obtained.

The chi-square analysis determined the significance of
SD in right temporal lobectomy (RTL) compared with left
temporal lobectomy (LTL) and temporal versus extratemporal
groups.

RESULTS
Between 1991 and 2000, 450 surgical resections were

performed in adults: 325 ATL and 125 in extratemporal areas,
such as the frontal, parietal, or occipital lobes. Ten (3%) of the
325 ATL patients developed a somatoform disorder, 7 USD, 1
body dysmorphia and pain disorder, 1 pain disorder, and 1
body dysmorphia. Nine patients had RTL: 6 females and 3
males. One male had a LTL. One of the 9 RTLs also had mul-
tiple subpial transections, and another RTL had a previous cra-
niotomy to remove a hemangioma. All ATLs had amygdalec-
tomy and entire hippocampectomy. Eight of the 10 patients
were dominant for language in the left hemisphere, 1 had bi-
lateral language, and 1 had mixed but probable left dominance.

The cohort of 325 ATLs was composed of 160 (49%)
RTLs: 79 females, 81 males, and 165 (50%) LTLs: 89 females,
76 males. Chi-square analysis demonstrates significantly
more SD after RTL than LTL (chi-square = 6.50; P ! 0.025).
There was a trend for SD in ATL versus extratemporal
lobectomy,10/325 versus 0/125, respectively (chi-square =
3.93; P ! 0.05).

Nine of the 10 patients had no history of SD before sur-
gery; however, 7 of these patients had history of a psychiatric
disorder. One patient’s history is unknown. Table 1 summa-
rizes the somatoform complaints in the 10 patients, including
lightheadedness, tingling in the head, whole body numbness,
somatic complaints of head and the gastrointestinal system,
somatic delusions, pins and needles in legs, cardiac and respi-

ratory complaints, chronic pain, and feelings of tiredness in the
right side of the body. According to Engel’s15a classification of
seizure outcome, 7 patients were Class I (free of disabling sei-
zures), 2 patients were Class III (worthwhile improvement),
and 1 was Class IV (no worthwhile improvement). No patients
were found Class II (rare disabling seizures).

Long-term follow-up revealed that symptoms resolved
within 12 to 18 months after surgery in 3 of the 10 patients with
SD. For the 7 other patients, symptoms persisted for an average
of 42.8 months. Six of these patients are still treated with psy-
chotropic drugs. One representative case is presented below.

This 58-year-old right-handed woman developed partial
epilepsy at age 51 years without an identifiable etiology. Three
antiepileptic drugs (AEDs) were unsuccessful in controlling
complex partial seizures. Magnetic resonance imaging showed
mild diffuse atrophy. Scalp/sphenoidal interictal and ictal electro-
encephalogram demonstrated a right temporal focus. Positron
emission tomography revealed right temporal hypometabolism.
Neuropsychological testing revealed both mild verbal and non-
verbal impairment. Prior to her seizures, the patient had no history
of psychological problems. However, after the onset of seizures,
she became anxious and saw a psychologist to help her adjust to
her seizure disorder. Right ATL was performed. Pathology
showed cortical and hippocampal gliosis.

Within 2 months after surgery, the patient complained of
gastrointestinal, cardiac, and respiratory problems and thought
she had a tumor growing inside of her. These problems led her
to see her internist as well as several subspecialists and un-
dergo extensive gastrointestinal and cardiac evaluations. No
organic pathology was identified. She also developed nonepi-
leptic “head bobbing” seizures and postoperative depression.
Antidepressants were prescribed in conjunction with contin-
ued visits to her psychologist.

DISCUSSION
We identified new-onset SD in 4% of patients who un-

derwent ATL, with a significant predominance of right-sided
surgeries. Nine patients developed de novo SDs after right
ATL and 1 after left ATL. There was a trend for SD to develop
more often after ATL than after extratemporal surgery. These
findings suggest that removal of right temporal areas contrib-
uted to the pathogenesis of SD symptoms in these patients.

Several lines of evidence support the concept that right
hemisphere dysfunction facilitates the development of SDs.
Briquet, who first provided a detailed analysis of somatization
disorder (Briquet syndrome) observed “3 left-sided hysterical
anesthetics existed for every right-sided one.”15 Subsequent
studies also found a left side of body predominance of somato-
form, hypochondriacal, or conversion symptoms.16–20 One
possible explanation for this left-sided symptom predomi-
nance is the “most convenient symptom” theory. Thus, symp-
toms would involve the hand or side that is less functional.
However, left-sided conversion symptoms are more frequent
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among both left-handed and right-handed individuals, arguing
against this theory.21 Conversion nonepileptic seizures are
more frequent in patients with right hemisphere dysfunction
from surgery or other causes.3,12 Among 60 patients with uni-
lateral physiological or structural abnormalities and conver-

sion nonepileptic seizures, significantly more had right hemi-
sphere dysfunction.12

The mechanisms underlying the predominance of right-
sided lesions among patients with conversion and nonconver-
sion SDs may relate to right hemisphere dominance in emo-

TABLE 1. Clinical Features of Patients With Somatoform Disorders After Temporal Lobectomy

Sex
Age

Onset
Language

Dominance
Presumed
Etiology MRI Operation Pathology

Preop
Psych

Postop
Psych

Psych
Outcome

Comments
Psych Meds

F 25 L Unknown NL R ATL MTS Psychotherapy,
postictal
psychosis
(paranoid
delusions)

GI complaints,
lighthead-
edness, tingling
in head, anxiety

Panic disorder Paroxetine

F 23 L Unknown Cortical
atrophy

R ATL CD Anxiety Whole body
numbness,
anxiety

Anxiety None

M 18 L Head injury
6 mos.

NL R ATL CD Anxiety and
depression

Pervasive body
feeling,
multiple
somatic
complaints of
head & GI
system, anxiety

Still with
anxiety &
some
depression

Nefazodone

F 19 L Unknown R MTS/low
grade
astro-
cytoma

R ATL Low grade
astrocytoma

Psych
therapy—
possibly for
anorexia

Somatic delu-
sions of
her head
shrinking,
anxiety,
depression

Delusions
resolved,
anxiety &
depression
resolved

None

M 20 Bilateral Depressed
skull
fracture

Mild R
hippoc
astrophy

R ATL Neocortical
gliosis

Organic
personality
syndrome

Distorted body
image,
paranoia,
anxiety

Delusions
resolved

Buspirone,
Risperidone,
Citalopram

F 31 Probable L Coma of
unknown
duration

Nonspecific R ATL Hemangioma Anxiety Somatic
complaints of
intense
dizziness, pins
& needles
in legs, anxiety

Still with
occasional
dizziness

None

F 51 L Unknown Mild diffuse
atrophy

R ATL Cortical and
Hippocampal
gliosis

Adjustment
disorder
w/anxious
mood

GI, cardiac,
respiratory
complaints;
NES-head
bobbing,
depression

Still w/depres-
sion

Fluvoxamine,
Quetiapine,
Fumarate

F 23 L Head trauma Multiple
bilateral
white
matter

R ATL CD Unknown Multiple pain
complaints,
cont. delusional
chronic pain

Still w/chronic
L sided
pain

Amitriptyline,
Citalopram,
Olanzapine

M 8 L Head trauma
at 26 yo;
superior hy-
pophyseal
aneurysm

R side
hippoc.
Vol loss

R ATL Gliosis and
neuronal
loss

None Feelings of pain &
shortness of
breath, body
dysmorphia,
anxiety

Anxiety Sertraline

M 46 L Febrile
convulsions

L hippoc
atrophy

L TL Neuronal loss,
mild CD

None Feelings of
tiredness in R
eye & leg,
lightheadedness,
depression

Still w/some
lighthead-
edness

None

ATL, anterior temporal lobectomy; CD, cortical dysplasia; L, left side; MTS, mesial temporal sclerosis; NL, normal; R, right side; TL, temporal lobectomy.
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tional regulation and body image.22 The right hemisphere
dominates the perception, comprehension, and expression of
emotions.23,24 Emotional trauma such as sexual or physical
abuse are risk factors for conversion disorder.25,26 The right
hemisphere may be critical in repressing or successfully re-
solving traumatic emotions and memories.22

The role of right hemisphere dysfunction in delusional
disorders may also relate to the development of SDs in some
patients. Delusions are false, sustained beliefs based on incor-
rect inferences about self or environment that cannot be over-
turned by refuting evidence. In all SDs, there are false beliefs
or incorrect inferences in conscious or unconscious mental
processes. For example, one patient (Table 1) developed the
delusion that his legs were wasting away and shrinking. Evi-
dence that his weight, calf, and thigh measurements had not
changed did not dissuade his belief. Although delusional dis-
orders most often occur in psychiatric disorders and diffuse
neurologic disorders such as dementia, they can develop after
focal neurologic insults. Delusional disorders such as Capgras
syndrome, reduplication of self or environment, jealousy, fears
of infidelity, and paranoia are more frequent after right hemi-
sphere lesions.27–30 Somatic delusions in psychiatric patients
may also result from dysfunction in the right cerebral hemi-
sphere.31

We identified 9 patients with SD after ATL, but none
after extratemporal surgeries. This trend for SD to develop af-
ter temporal but not frontal or parietal resections supports prior
studies that limbic and neocortical areas are involved in the
experience of emotional stress.32–34 Further, the nondominant
temporal lobe may be a critical site in the network that “reacts
and deals with” emotional traumas. Mechanisms such as re-
solving or repressing emotional traumas may be partly medi-
ated by right temporal structures. Unfortunately, due to the
large patient population followed at our center, we are unable
to retrospectively review the incidence of preoperative SDs.

Nine of the cases we present have coexisting anxiety or
depression with new-onset SD. Most of these cases had previ-
ous history of anxiety or depression before surgery, and post-
operatively these patients remained anxious or depressed.
Postoperative psychiatric disorders, such as anxiety and de-
pression, commonly overlap with symptoms of SD. However,
this particular group predominantly exhibited USD and pain
disorder. Further, although anxiety and depression are com-
mon in patients with left temporal lobe epilepsy before and
after epilepsy surgery,35 new-onset SDs were significantly less
frequent after left ATL.

Seizure freedom was 60% for patients who developed
SD after ATL, similar to the outcome in 66% of the ATL pa-
tients in the Multicenter Study of Epilepsy Surgery.36 There-
fore, seizure control does not appear to be associated with SD
after epilepsy surgery. Less than 20% of ATL and extratem-
poral surgery patients during this period at NYU developed
psychiatric disorders; most had depression or anxiety. How-

ever, psychiatric follow-up after surgery is only obtained if a
problem is reported by the patient or identified by the neurolo-
gist. The lack of systematic follow-up likely leads to an under-
estimate of how many patients develop postoperative psychi-
atric disorders.

Our findings suggest that right temporal dysfunction
may contribute to the pathogenesis of SD. In patients with pri-
mary SD (i.e., not associated with neurologic or other mental
disorders), right temporal systems involved in regulating emo-
tions and body image may be impaired. This dysfunction may
result from environmental stressors and genetic factors.

REFERENCES
1. Mace CJ, Trimble MR. Psychosis following temporal lobe surgery: a re-

port of six cases. J Neurol Neurosurg Psychiatry. 1991;54:639–644.
2. Bromfield EB, Altshuler L, Leiderman DB, et al. Cerebral metabolism

and depression in patients with complex partial seizures. Arch Neurol.
1992;49:617–623.

3. Glosser G, Roberts D, Glosser DS. Nonepileptic seizures after resective
epilepsy surgery. Epilepsia. 1999;40:1750–1754.

4. Blumer B, Wakhlu S, Davies K, et al. Psychiatric outcome of temporal
lobectomy for epilepsy: Incidence and treatment of psychiatric complica-
tions. Epilepsia. 1998;39:478–486.

5. Anson JA, Kuhlman DT: Post-ictal Kluver-Bucy syndrome after temporal
lobectomy. J Neurol Neurosurg Psychiatry. 1993;56:311–313.

6. Krahn LE, Rummans TA, Peterson GC. Psychiatric implications of sur-
gical treatment of epilepsy. Mayo Clin Proc. 1996;71:1201–1204.

7. Bladin PF. Psychosocial difficulties and outcome after temporal lobec-
tomy. Epilepsia. 1998;33:898–907.

8. Blumer B. Dysphoric disorders and paroxysmal affects: Recognition and
treatment of epilepsy-related psychiatric disorders. Harv Rev Psychiatry.
2000;8:8–17.

9. Ring HA, Moriarty J, Trimble MR. A prospective study of the early post-
surgical psychiatric associations of epilepsy surgery. J Neurol Neurosurg
Psychiatry. 1998;64:601–604.

10. Glosser G, Alexander SZ, Glosser DS, et al. Psychiatric aspects of tem-
poral lobe epilepsy before and after anterior temporal lobectomy. J Neurol
Neurosurg Psychiatry. 2000;68:53–58.

11. Leinonen E, Tuunainen A, Lepola U. Postoperative psychoses in epileptic
patients after temporal lobectomy. Acta Neurol Scand. 1994;90:394–399.

12. Devinsky O, Mesad S, Alper K. Nondominant hemisphere lesions and
conversion nonepileptic seizures. J Neuropsychiatry Clin Neurosci. 2001;
13:367–373.

13. Krahn LE, Rummans TA, Sharbrough FW, et al. Pseudoseizures after
epilepsy surgery. Psychosomatics. 1995;36:487–493.

14. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, 4th ed. Washington, DC: American Psychiatric Asso-
ciation; 1994.

15. Briquet P. Traite Clinique et Therapeutique de L’Hysterie. Paris, France:
Bailliere; 1859.

15a. Engel J, Jr. Surgical Treatment of the Epilepsies. 2nd ed. New York, NY:
Raven Press; 1993.

16. Ziegler F, Imboden J, Meyer E. Contemporary conversion reactions: a
clinical study. Am J Psychiatry. 1960;116:901–910.

17. Kenyon FE. Hypochondriasis: a clinical study. Br J Psychiatry. 1964;110:
478–488.

18. Galin D, Diamond R, Braff D. Lateralization of conversion symptoms:
more frequent on the left. Am J Psychiatry. 1977;134:578–580.

19. Axelrod S, Noonan M, Atanacio B. On the laterality of psychogenic so-
matic symptoms. J Nerv Ment Dis. 1980;168:517–525.

20. Ley RG. An archival examination of an asymmetry of hysterical conver-
sion symptoms. J Clin Neuropsychol. 1980;2:1–9.

21. Stern DB. Handedness and the lateral distribution of conversion reactions.
J Nerv Ment Dis. 1977;164:122–128.

22. Devinsky O. Right cerebral hemisphere dominance for a sense of corpo-
real and emotional self. Epilepsy & Behavior. 2000;1:60–73.

Naga et al Cog Behav Neurol • Volume 17, Number 2, June 2004

60 © 2004 Lippincott Williams & Wilkins



23. Heilman KM, Schwartz H, Watson RT. Hypoarousal in patients with the
neglect syndrome and emotional indifference. Neurology. 1978;22:660–
664.

24. Cancelliere AEB, Kertesz A. Lesion localization in acquired deficits of
emotional expression and comprehension. Brain Cogn. 1990;13:133–
147.

25. Wyllie E, Glazer JP, Benbadis S, et al. Psychiatric features of children and
adolescents with pseudoseizures. Arch Pediatr Adolesc Med. 1999;153:
244–248.

26. Alper K, Devinsky O, Perrine K, et al. Nonepileptic seizures and child-
hood sexual and physical abuse. Neurology. 1993;4:1950–1953.

27. Levine DN, Grek A. The anatomic basis of delusions after right cerebral
infarction. Neurology. 1984;34:577–582.

28. Malloy P, Cimino C, Westlake R. Differential diagnosis of primary and
secondary Capgras delusions. Neuropsychiatry Neuropsychol Behav
Neurol. 1992;5:83–96.

29. Price BH, Mesulam M. Psychiatric manifestations of right hemisphere
infarction. J Nerv Ment Dis. 1985;173:610–614.

30. Malloy PF, Richardson ED. The frontal lobes and content-specific delu-
sions. J Neuropsychiatry Clin Neurosci. 1994;6:455–466.

31. Barr WB. Neurobehavioral disorders of awareness and their relevance to
schizophrenia. In: Amador XF, David A, eds. Insight and Psychosis. New
York, NY: Oxford University Press; 1997:107–141.

32. Rauch SL, van der Kolk BA, Fisler RE, et al. A symptom provocation
study of posttraumatic stress disorder using positron emission tomogra-
phy and script-driven imagery. Arch Gen Psychiatry. 1996;53:380–387.

33. Ledoux JE. The Emotional Brain. New York, NY: Simon & Shuster;
1996.

34. Bremner JD, Krystal JH, Southwick SM, et al. Functional neuroanatom-
ical correlates of the effects of stress on memory. J Trauma Stress. 1995;
8:527–554.

35. Altshuler L, Devinsky O, Post RM, et al. Depression, anxiety, and tem-
poral lobe epilepsy: Laterality of focus and symptoms. Arch Neurol. 1990;
47:284–288.

36. Spencer SS, Berg AT, Vickrey BG, et al. Outcomes of epilepsy surgery:
early results of a multicenter study. Epilepsia. 2001;42:200.

Cog Behav Neurol • Volume 17, Number 2, June 2004 Somatoform Disorders After Temporal Lobectomy

© 2004 Lippincott Williams & Wilkins 61


