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ABSTRACT 
We treated a patient with meningioma suffering from a congenital immunodeficiency 

syndrome. The patient was diagnosed with common variable immunodeficiency (CVID) 
in youth, and had suffered from repeated infections, especially in the respiratory tract, 
requiring continuous treatment with antibiotics. Imaging revealed a tumor located in the left 
frontal region with a broad attachment suggesting meningioma in the convexity dura mater. 
Gammaglobulin was infused intravenously preceding the operation and serum gammaglobulin 
was controlled at over 400 mg/dl and then a Simpson grade 1 operation was performed. The 
patient did not show any complications in infectious susceptibility, and there was no recurrence 
of the tumor in the 5 years following the operation. The surgical risk for CVID patients in 
the neurosurgical field is still not clear, but we could maintain the condition of the patient by 
controlling the serum gammaglobulin level in the perioperative period. 
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Common variable immunodeficiency (CVID) is 
a subclass of immunodeficiency disorder involving 
congenital antibody deficiency and occurs with an 
incidence of 1:50,000 to 1:200,001). The advance
ment of medical treatment, especially intravenous 
immunoglobulin therapy, has allowed patients 
with CVID to be more completely managed, 
resulting in improving survival. However, the 
mortality rate over a 25-year period is estimated 
at 24% because of lymphoma, chronic pulmonary 
disease, and other complications5). In patients 
with CVID, several kinds of surgical intervention 
have been successfully added to their manage
ment5), although the guidelines for surgical indi
cation do not provide estimates of survival for 
these patients. Meningioma is the most common 
brain tumor; however, when and how an inciden
tal meningioma should be treated is controversial. 
Following reviews of incidental meningiomas, it 
has been proposed that the observation of their 
course without surgical intervention is appropri
ate in most cases, while it is also acknowledged 

that the particular situation and condition of 
each patient requires individual decisions19,25). We 
report our experience of a patient with meningi
oma associated with CVID, and investigated the 
indications and treatment for such patients from 
the literature. 

CASE REPORT 

A forty-five-year-old female was admitted to 
our hospital with an intracranial tumor. Her first 
symptom was headache but other neurological 
examination was normal. Brain CT at another 
hospital revealed a large tumor, 3.0-3.5 cm in 
diameter, with some calcification, in her left fron
tal region. She had been medicated for CVID in 
our hospital since 24 years of age and had a his
tory of repeated respiratory tract infections. She 
had not yet been given intravenous immunoglobu
lin therapy, but had received continuous antibiotic 
therapy for her refractory respiratory infection. 
She also had complications of bronchiectasis 
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owing to the refractory infection of her respiratory 
organs. 

Neurological examination was normal. Blood 
examination showed an extremely low level of 
serum immunoglobulins (IgG: 54, IgA: 10, IgM: 
10 mg/dl) on admission. MRI strongly suggested 
a convexity meningioma in her left frontal region, 
3.5 cm in maximum diameter, with a clear margin 
and slight calcification (Fig. 1). The tumor had a 
wide attachment to the convexity dura mater, and 
strongly compressed the superior and middle fron
tal gyrus. Conventional angiography was not per
formed to avoid the risk of infection and because 
3D-CT angiography revealed that this tumor was 
not highly vascular and did not show an obvious 
feeding artery, nor did it encase large vessels (Fig. 
2). A conventional but small frontal craniotomy 
was designed to minimize the incision and crani
otomy, but to expose the tumor sufficiently. The 
superior location of the tumor was thought to 
facilitate this. 

Prior to the operation, serum gammaglobu
lin was raised to the serum level, 400-500 mg/dl 
by the intravenous infusion of gammaglobulin 

Fig. 1. Preoperative MRI: Solid tumor uniformly 
enhanced in the left frontal region. 
The tumor had a clear margin and attachment to the 
convex dura mater. 

according to the direction of a hematologist. The 
operation was performed in a clean operating 
room to reduce the risk of infection. The part of 
dura mater attached to the tumor was removed, 
and the deficit was repaired by a pericranial flap. 
The tumor was totally resected (Simpson grade 1) 
and third-generation broad-spectrum cefem anti
biotics were administered to the patient after sur
gery. Histopathology revealed that this tumor was 
a fibrous meningioma and the Mib-1 index was 
less than 1 %. 

The immediate postoperative course was unevent
ful and suggested no features of infection. Serum 
gammaglobulin was maintained at over 400 mg/dl 
until at least 4-weeks after the operation, taking 
into account the half-life of the infused gamma
globulin. After this period, serum gammaglobulin 
was allowed to gradually decrease to its preopera
tive value with careful observation of the patient's 
condition (Fig. 3). Follow-up brain examination 
demonstrated no tumor recurrence and no latent 
infection in the operative field for six years follow
ing the operation. 
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Fig. 3. Levels of serum immunoglobulin during the 
perioperative period. 
Serum IgG was maintained at 400-500 mg/dl from the 
day of operation until four weeks after operation. 

Fig. 2. Preoperative 3D-CT: CT angiography did not reveal hyper-vascularity, or a feeding artery. 
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DISCUSSION 

CVID was reported to lead to a higher mortal
ity rate compared with the general population 
in a survey5,6). However, it is possible for CVID 
patients to have a full-time job and also achieve 
pregnancy under its treatment23). Of supervening 
tumors in congenital immunodeficiency patients, 
lymphoma is well known5,6). As for other kinds of 
brain complications, primary leiomyosarcoma and 
cases of infectious disease like encephalomyelitis 
and cerebral toxoplasmosis have been reported in 
CVID patients 9, ll, 18), but benign brain tumors are 
not commonly associated with CVID. 

A previous report about CIVD revealed that 2 
of 16 patients with splenectomy had periopera
tive complications and another 2 patients suffered 
from sepsis more than 1 year after operation 5). 
Cases of organ transplantation were reported 
in liver, lung, and lung-heart5,s,rn). A case with 
bilateral lung transplantation was lost through 
surgical complications, but the others showed 
good courses after operation without incidence of 
severe infection. These cases revealed that surgi
cal procedure could be beneficial to CIVD patients. 
Adequate serum IgG concentration for congenital 
immunodeficiency patients is not certain in the 
case of brain surgery, therefore serum IgG was 
kept at 400-500 mg/dl during and after the opera
tion. Infections occurred in 2.6% of patients who 
underwent neurosurgical operations after the 
exclusion of all known factors that influence sep
sis20). A recent report indicated that the incidence 
of infection after neurosurgical procedure was less 
than 1 %16). These reports indicated that infectious 
complications in brain surgery were not higher 
than in splenectomy2). The issue was how long 
serum IgG should be kept at above concentration 
because this patient was not receiving intravenous 
immunoglobulin treatment. A shunt operation is 
one of the high-risk operations that cause infec
tion because a foreign body is placed in patients20), 
and 84% of infection occurred in the acute period 
3). Needless to say, careful observation was neces
sary to detect delayed infection, but replacement 
of serum IgG until the subacute period after the 
operation seemed reasonable in this case. 

Previous studies of incidental meningioma rec
ommended the observation of its course as a first 
step19,25). The tumor in the present patient showed 
slight calcification that was considered to indi
cate the slow growth of the meningioma 19,21). On 
the other hand, high intensity on T2-WI of MRI 
and tumor location at the non-skull base indicat
ed tumor progression12,22). In the case of asymp
tomatic meningioma, our usual recommendation 
is simply course observation, but surgical risk 
in elderly patients with meningioma is higher 
than that in younger patients14). Observation of 

the tumor course included the possibility that an 
infection in her respiratory tract would contra
indicate surgical invasion if necessary, especially 
when she became advanced in age. Radiosurgery 
was also highlighted. Gamma Knife radiosurgery 
provides 5- and 10-year actuarial tumor control 
rates of 93% for benign meningioma15). Pollock et 
al reported that gamma knife radiosurgery pro
vides equivalent tumor control to Simpson grade 1 
resection for patients with small to medium sized 
meningioma22). However, meningiomas of the con
vexity, parasagittal region, or falx cerebri have a 
higher incidence of peritumorous imaging chang
es, which were related to neurological symptoms 
in 40% of the patients after gamma knife surgery, 
than those of the skull base4). Gamma knife sur
gery would also control relatively large meningio
mas, while the complication rate became higher4,13). 

In CVID patients, malignant transformation after 
radiosurgery must be considered because they 
have a higher risk for cancer7,17). 

In this case, we selected surgical resection after 
considering the above, with the background that 
the tumor control ratio after Simpson grade 1 
resection for benign meningioma of the convexity 
dura mater was 94% I 9 years around that peri
od in our institute24). The surgical risk for CVID 
patients with an intracranial benign tumor in the 
neurosurgical field is not clear; however, maintain
ing the serum immunoglobulin level in the periop
erative period could stabilize their condition. 

(Received March 26, 2007) 
(Accepted July 6, 2007) 

REFERENCES 

1. Ballow, M. 2002. Primary immunodeficiency disor
ders: antibody deficiency. J. Allergy Clin. Immunol. 
109:581-591. 

2. Bisharat, N., Omari, H., Lavi, I. and Raz, R. 2001. 
Risk of infection and death among post-splenectomy 
patients. J. Infect. 43:182-186. 

3. Borgbjerg, B.M., Gjerris, F., Albeck, M.J. and 
Borgesen, S.E. 1995. Risk of infection after cere
brospinal fluid shunt: an analysis of 884 first-time 
shunts. Acta Neurochir. (Wien) 136:1-7. 

4. Chang, J.H., Chang, J.W., Choi, J.Y., Park, Y.G. 
and Chung, S.S. 2003. Complications after gamma 
knife radiosurgery for benign meningiomas. J. 
Neurol. Neurosurg. Psychiatry 74:226-230. 

5. Cunningham-Rundles, C. and Bodian, C. 1999. 
Common variable immunodeficiency: clinical and 
immunological features of 248 patients. Clin. 
Immunol. 92:34-44. 

6. Di Renz, M., Pasqui, A.L. and Auteri, A. 2004. 
Common variable immunodeficiency: a review. Clin. 
Exp. Med. 3:211-217. 

7. Ganz, J.C. 2002. Gamma knife radiosurgery and 
its possible relationship to malignancy: a review. J. 
N eurosurg. 97 Suppl:644-652. 

8. Gow, P. J. and Mutimer, D. 2002. Successful out-



44 M. Shibukawa et al 

come of liver transplantation in a patient with hep
atitis C and common variable immune deficiency. 
Transpl. Int. 15:380-383. 

9. Happe, S. and Husstedt, I.W. 2000. Successful 
treatment of acute encephalomyelitis associated 
with common variable immunodeficiency syndrome 
(CVID): case report and review of the literature. J. 
Neurol. 247:562-565. 

10. Hill, A.T., Thompson, R.A., Wallwork, J. and 
Stableforth, D.E. 1998. Heart lung transplanta
tion in a patient with end stage lung disease due to 
common variable immunodeficiency. Thorax 53:622-
623. 

11. Holtkamp, M., Okuducu, A.F., Klingebiel, R. 
and Ploner, C.J. 2004. Cerebral toxoplasmosis in 
a patient with common variable immunodeficiency. 
Neurology 63:2192-2193. 

12. Kasuya, H., Kubo, 0., Tanaka, M., Amano, K., 
Kato, K. and Hori, T. 2006. Clinical and radio
logical features related to the growth potential of 
meningioma. Neurosurg. Rev. 29: 293-297. 

13. Kim, D.G., Kim, Ch.H., Chung, H.T., Paek, 
S.H., Jeong, S.S., Han, D.H. and Jung, H.W. 
2005. Gamma knife surgery of superficially located 
meningioma. J. Neurosurg. 102 Suppl:255-258. 

14. Kuratsu, J., Kochi, M. and Ushio, Y. 2000. 
Incidence and clinical features of asymptomatic 
meningiomas. J. Neurosurg. 92:766-770. 

15. Lee, J.Y., Kondziolka, D., Flickinger, J.C. and 
Lunsford, L.D. 2007. Radiosurgery for intracranial 
meningiomas. Prog. Neurol. Surg. 20:142-149. 

16. McClelland, S., 3rd. and Hall, W.A. 2007. 
Postoperative central nervous system infection: inci
dence and associated factors in 2111 neurosurgical 
procedures. Clin. Infect. Dis. 45:55-59. 

17. Mellemkjaer, L., Hammarstrom, L., Andersen, 

V., Yuen, J., Heilmann, C., Barington, T., 
Bjorkander, J. and Olsen, J.H. 2002. Cancer 
risk among patients with IgA deficiency or com
mon variable immunodeficiency and their relatives: 
a combined Danish and Swedish study. Clin. Exp. 
Immunol. 130:495-500. 

18. Mierau, G.W., Greffe, B.S. and Weeks, D.A.1997. 
Primary leiomyosarcoma of brain in an adolescent 
with common variable immunodeficiency syndrome. 
Ultrastruct. Pathol. 21:301-305. 

19. Nakamura, M., Roser, F., Michel, J., Jacobs, C. 
and Samii, M. 2003. The natural history of inci
dental meningiomas. Neurosurgery 53:62-70. 

20. Narotam, P.K., van Dellen, J.R., du Trevou, 
M.D. and Gouws, E. 1994. Operative sepsis in neu
rosurgery: a method of classifying surgical cases. 
Neurosurgery 34:409-415. 

21. Niiro, M., Yatsushiro, K., Nakamura, K., 
Kawahara, Y. and Kuratsu, J. 2000. Natural his
tory of elderly patients with asymptomatic menin
giomas. J. Neurol. Neurosurg. Psychiatry 68:25-28. 

22. Pollock, B.E., Stafford, S.L., Utter, A., Giannini, 
C., Schreiner, S.A. 2003. Stereotactic radiosur
gery provides equivalent tumor control to Simpson 
Grade 1 resection for patients with small- to medi
um-size meningiomas. Int. J. Radiat. Oncol. Biol. 
Phys. 55:1000-1005. 

23. Skull, S. and Kemp, A. 1996. Treatment of hypo
gammaglobulinaemia with intravenous immuno
globulin, 1973-93. Arch. Dis. Child. 74:527-530. 

24. Yamasaki, F., Yoshioka, H., Hama, S., Sugiyama, 
K., Arita, K. and Kurisu, K. 2000. Recurrence of 
meningiomas. Cancer 89:1102-1110. 

25. Yoneoka, Y., Fujii, Y. and Tanaka, R. 2000. 
Growth of incidental meningiomas. Acta N eurochir. 
(Wien) 142:507-511. 


