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BACKGROUND AND PURPOSE: The paper presents our own experience with microsurgical clipping of the cerebral aneurysms previously treated using endovascular techniques. MATERIAL AND METHODS: The presented clinical material consists of 3 patients treated in such a way. A group of 60 patients was embolized. An initial satisfactory effect of endovascular treatment was verified within 12 months of observation. Control radiological examinations--plane skull x-ray and cerebral angiography (DSA)--revealed coil displacement and recanalization of the aneurysm. In each case a surgical clipping of the aneurysms was performed. RESULTS: Proper clipping of previously coiled aneurysms sometimes presents a serious problem. Certain difficulties included rebuilding of the aneurysmal wall with a change of anatomical configuration in vessel ramifications. CONCLUSIONS: Qualification for endovascular treatment and the existing risk of introduction of additional coils into the aneurysm sac was discussed in connection with our observations. Problems concerning surgical treatment of initially embolized cerebral aneurysms were discussed and illustrated. Radiological monitoring of patients after endovascular treatment was proposed.
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Intentional partial coil occlusion followed by delayed clip application to wide-necked middle cerebral artery aneurysms in patients presenting with severe vasospasm. Report of two cases.
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The treatment of ruptured cerebral aneurysms in patients presenting with vasospasm remains a particular challenge. The authors treated two patients harboring Hunt and Hess Grade 1 subarachnoid hemorrhages from middle cerebral artery (MCA) aneurysms associated with severe local angiographically demonstrated yet asymptomatic vasospasm on presentation. Because both aneurysms had wide necks and were located at the MCA bifurcation, they were believed to be anatomically suitable for microsurgical clip application. Severe M, vasospasm was believed to be a relative contraindication to open surgery, however. An intentionally staged endovascular and microsurgical treatment strategy was planned in each patient. Partial coil occlusion of the aneurysmal dome was performed to prevent the lesion from rebleeding and was followed by balloon angioplasty of the spastic vessel. Early treatment of the severe spasm appeared to prevent significant delayed neurological ischemic deficit. Following resolution of the vasospasm, definitive clipping of the aneurysms was performed on Day 13 post embolization. One patient had a good clinical recovery and was discharged without neurological deficit. The other patient's hospital course was complicated by the occurrence of a postoperative posterior temporal infarct requiring partial temporal lobectomy, although she eventually had a good recovery with only a small visual field deficit. Based on data obtained in these two patients, one can infer that ruptured wide-necked MCA aneurysms associated with severe local vasospasm may best be treated using a staged combined treatment plan. Delayed clip application might be performed more safely 4 to 6 weeks postocclusion, or later, than at 2 weeks.
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Endovascular treatment of remnants of intracranial aneurysms following incomplete clipping.
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We report clinical and angiographic findings in eight patients treated by the endovascular approach for an intracranial aneurysm remnant after incomplete surgical clipping. They were seven women and one man, mean age 38 years (range 14-50 years). In three, the remnant was responsible for a recurrent subarachnoid haemorrhage. All were treated by embolisation of the remnant using Guglielmi detachable coils. In two, a nondetachable balloon was inflated in front of the remnant during coil detachment because of a wide neck. Mean clinical and imaging follow-up was 19 months (range 12-24 months). Immediate angiography showed complete occlusion of the remnant and follow-up clinical examination showed good or excellent recovery in all patients. Imaging follow-up confirmed persistent occlusion of the remnant in all cases.
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Surgically treated aneurysms previously coiled: lessons learned.
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OBJECTIVE: Intravascular coil embolization of cerebral aneurysms has proved to be a safe and effective treatment in certain patient groups; however, this treatment is relatively new, and the long-term outcomes are unknown. One of the known complications is refilling of the aneurysm dome, which is seen in follow-up studies. This patient population poses unique technical difficulties for the neurosurgeon. We present a series of 18 patients who underwent surgery for residual aneurysms after coil remobilization. METHODS: During a 5-year period, we performed surgery in 18 patients who had previously undergone coil embolization for their aneurysms. Of these aneurysms, four were in the anterior communicating artery, five were in the posterior communicating artery, three were in the internal carotid artery, three were in the posteroinferior cerebellar artery, and three were in the middle cerebral artery. One patient presented with rupture, one presented with acute IIIrd cranial nerve palsy, and the rest of the aneurysms were found on routine follow-up angiograms. Fifteen aneurysms were clipped, and in three patients, they were wrapped because the clip could not be placed adequately. RESULTS: There were no major complications in any of the patients, and all had uneventful recoveries. The presence of coils in the aneurysm dome and/or neck made clipping and exposure of the aneurysm neck difficult, resulting in incomplete neck obliteration in three patients. CONCLUSION: Operative clipping after previous coil embolization in aneurysms poses a unique problem for neurosurgeons. With the increasing use of coil embolization, this patient population will undoubtedly increase. The neurosurgeon should be aware of the difficulties and pitfalls encountered in these patients.
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Surgical management of previously coiled intracranial aneurysms.

Deinsberger W, Mewes H, Traupe H, Boeker DK.
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With the increased use of endovascular therapy in the treatment of ruptured intracranial aneurysms the number of incompletely coiled aneurysms presenting for further management either due to lack of universal durability of this method or due to recurrent rupture is increasing. Since 1998, seven patients with previously coiled aneurysms underwent surgical obliteration of refractory or recurrent lesions. All patients were recorded in a prospective registry. Indications for surgery, the surgical techniques used and patient outcome were analysed. Surgery of recurrent or residual aneurysms resulted in a good outcome in four and a moderate outcome in one patient. Despite early clipping after recurrent haemorrhage after coil occlusion one of the two patients died, the other one had a moderate outcome. Our experience indicates that good results are obtainable, although technical challenges are frequently encountered.
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Important factors for a combined neurovascular team to consider in selecting a treatment modality for patients with previously clipped residual and recurrent intracranial aneurysms.

Hoh BL, Carter BS, Putman CM, Ogilvy CS.

Neurosurgical and Endovascular Neurosurgery Services, Massachusetts General Hospital, Harvard Medical School, Boston 02114, USA.

OBJECTIVE: Intracranial residual and recurrent aneurysms can occur after surgical clipping, with risks of growth and rupture. In the past, surgical reoperation, which can be associated with higher risk than the initial operation, was the only available treatment. A combined neurovascular team that uses both surgical and endovascular therapies could maximize efficacy and outcomes while minimizing risks in these difficult cases. The indications for which surgical or endovascular treatment should be used to treat patients with residual or recurrent aneurysms, however, have not been elucidated well. We have reviewed the 10-year experience of our combined neurovascular team to determine in a retrospective manner which factors were important to treatment modality selection for patients with these residual and recurrent lesions. METHODS: From 1991 to 2001, the combined neurovascular unit at the Massachusetts General Hospital treated 25 residual and recurrent previously clipped aneurysms (15 had been clipped at other centers). Only patients in whom a clip had been placed were included in the study; patients who did not have a clip placed or whose aneurysms were wrapped or coated were excluded. The radiographic studies and clinical data were reviewed retrospectively to determine the efficacy, outcomes, and factors important to the selection of treatment strategy in these patients. RESULTS: The patients' clinical presentations were radiographic follow-up, 17 patients; rehemorrhage, 3; mass effect, 3; and thromboembolism, 2. The mean aneurysm recurrence or residual size was 11 mm (range, 4-26 mm). The mean interval until representation was 6.6 years (range, 1 wk-25 yr). Treatment consisted of: coiling, 11 patients; reclipping, 8; proximal parent vessel balloon occlusion, 2; extracranial-intracranial bypass with coil occlusion of aneurysm and parent vessel, 2; extracranial-intracranial bypass with clip trapping, 1; and extracranial-intracranial bypass with proximal clip occlusion of parent vessel, 1. The mean radiographic follow-up period was 11 months. Complete angiographic occlusion was found in 19 aneurysms (76%), at least 90% occlusion was found in 4 aneurysms (16%), intentional partial coil obliteration was found in 1 fusiform lesion (4%), and intentional retrograde flow was found in 1 fusiform lesion (4%). Clinical outcomes were excellent or good in 19 patients (76%). Twenty-one patients (84%) were neurologically the same after retreatment (13 remained neurologically intact, and 8 had preexisting neurological deficits that did not change). Three patients (12%) had new neurological deficits after retreatment, and one patient (4%) died. There were four complications of retreatment (16%), one of which was a fatal hemorrhage in a patient 1 month after intentional partial coil obliteration of a fusiform vertebrobasilar junction aneurysm. Factors important to the selection of treatment modality were recurrence or residual location (all posterior circulation lesions were treated endovascularly), lesion size (lesions larger than 10 mm were treated endovascularly or with the use of combined techniques), and aneurysm morphology (fusiform and wide-necked lesions were treated endovascularly or with the use of combined techniques). CONCLUSION: The proper selection of surgical or endovascular treatment for residual and recurrent previously clipped aneurysms can achieve excellent radiographic efficacy with low mortality. Factors important to the selection of treatment by this combined neurovascular team were posterior circulation location, aneurysm size larger than 10 mm, and fusiform morphology, which were treated endovascularly or with the use of combined techniques because of the higher surgical risk associated with these factors. For aneurysms with lower surgical risk, such as some anterior circulation aneurysms and aneurysms smaller than 10 mm, we prefer to perform a reoperation because of superior radiographic cure without compromising the outcome.
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Neurosurgical management of intracranial aneurysms previously treated with endovascular therapy.
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OBJECTIVE: With the increased use of endovascular therapy, an increasing number of patients with incompletely treated intracranial aneurysms are presenting for further surgical management. This study reviews our experiences with such patients. METHODS: During a 7-year period, 38 patients with 40 intracranial aneurysms who were initially treated with endovascular therapy underwent surgical obliteration of refractory or recurrent lesions. All patients were recorded in a prospective registry, and their clinical data and imaging studies were analyzed retrospectively. RESULTS: Twenty-six anterior and 14 posterior circulation aneurysms were treated. Four aneurysms were on the cavernous internal carotid artery, 13 were on the distal internal carotid artery, 6 were on the anterior communicating artery complex, 2 were on the middle cerebral artery, 3 were on the posteroinferior cerebellar artery, 1 was at the vertebrobasilar junction, 3 were on the superior cerebellar artery, 4 were at the basilar apex, 2 were on the posterior cerebral artery, and 1 was on the distal vertebral artery. Two pseudoaneurysms-one on the petrocavernous segment of the internal carotid artery and one on the distal VA-also were treated. The median time until recurrence was 6 months. Thirty-one aneurysms were clip-ligated, and six were treated with trapping. Three extracranial-intracranial bypasses were performed. One aneurysm was treated with muslin wrapping. Two aneurysms required the use of surgical approaches that involved hypothermic circulatory arrest. Nine aneurysms required coil mass extraction and/or complex vascular reconstruction to complete lesion obliteration. All aneurysms except the single wrapped aneurysm were successfully excluded from the intracranial circulation. Two deaths occurred as a result of the operative procedures, and another patient died as a result of subarachnoid hemorrhage-induced massive myocardial infarction. Ultimately, 86.8% of patients achieved an excellent or good recovery. CONCLUSION: With endovascular therapy assuming an increasing role in the treatment of patients with intracranial aneurysms, more lesions that are refractory to initial treatment will require surgical management. Our experience indicates that good results are attainable, although technical challenges are frequently encountered.
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Combined microsurgical and endovascular management of complex intracranial aneurysms.

Lawton MT, Quinones-Hinojosa A, Sanai N, Malek JY, Dowd CF.

Department of Neurological Surgery, University of California, San Francisco, San Francisco, California 94143-0012, USA. lawtonm@neurosurg.ucsf.edu

OBJECTIVE: The disciplines of microneurosurgery and cranial base surgery have reached maturity, and technical advances in the surgical management of aneurysms are limited. Although most aneurysms can be clipped microsurgically or coiled endovascularly, a subset of patients may require a combined approach. A consecutive series of patients with aneurysms in one surgeon's cerebrovascular practice was reviewed retrospectively to analyze strategies for integrating microsurgical and endovascular techniques in the management of complex aneurysms. METHODS: Between 1997 and 2001, 596 aneurysms in 491 patients were treated microsurgically by the senior author (MTL) at the University of California, San Francisco, and 77 of these patients (96 aneurysms) were managed with a multimodality approach comprising a total of eight different combinations: selective revascularization and aneurysm occlusion (n = 23), endovascular and surgical trapping (n = 1), clipping of the aneurysm after attempted or incomplete coiling (n = 22), coiling after attempted or incomplete clipping (n = 5), clipping of recurrent aneurysm after coiling (n = 6), coiling of recurrent aneurysm after clipping (n = 1), clipping and coiling of multiple remote aneurysms (n = 13), and coiling after previous surgery (n = 6). RESULTS: A total of 96 aneurysms were treated with combined therapy, of which 43% were large or giant in size and 34% had fusiform or dolichoectatic morphology. Complete angiographic obliteration was achieved in 91 aneurysms (95%). Overall, 66 patients (86%) had good outcomes (Glasgow Outcome Scale score of 4 or 5; mean follow-up, 9 mo). The treatment mortality rate was 9.1% (seven patients), and permanent treatment-associated neurological morbidity rate was 5.2% (four patients). CONCLUSION: Evolving endovascular technologies need to be integrated into the microsurgical management of aneurysms. Multimodality approaches are best used with complex aneurysms in which conventional therapy with a single modality has failed. Revascularization remains a unique surgical contribution to the overall management of aneurysms with which current endovascular techniques cannot be used. Multimodality management should be considered an elegant addition to the therapeutic armamentarium that, through simplification and increased safety, improves the treatment of complex aneurysms beyond what is achievable by performing clipping or coiling alone.
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Complementary management of partially occluded aneurysms by using surgical or endovascular therapy.
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OBJECT: The authors present a series of patients in whom partially occluded aneurysms were retreated using complementary surgical or endovascular therapy. METHODS: During a period of 18 months, 301 patients with intracranial aneurysms were treated using either clip application (171 patients) or endovascular embolization with Guglielmi Detachable Coils ([GDCs] 130 patients). Routine posttreatment angiography studies revealed residual aneurysms in 21 of these patients, nine of whom were retreated using an endovascular or surgical method, with a mean treatment latency of 1.2 months. Four patients underwent primary surgical clip application, whereas five patients experienced GDC packing first. Among patients in the surgical group, the residual aneurysm neck was small and total elimination of the aneurysm was achieved by packing in GDCs. In patients in the endovascular group the authors incompletely packed the aneurysm because of its wide neck or fusiform component in two patients, perforation of a very small aneurysm in one patient, and coil dislocation in another patient. Typical coil compaction occurred in one case. Complete clip application was achieved in all patients. There was no complication in any patient due to the second treatment modality. Final outcome was excellent or good in six and fair in three. CONCLUSIONS: Following clip application or endovascular embolization of intracranial aneurysms, the use of complementary surgical or endovascular management is successful and associated with low morbidity.
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Coiling of cerebral aneurysm remnants after clipping.

Bendok BR, Ali MJ, Malisch TW, Russell EJ, Batjer HH.

Department of Neurological Surgery, Northwestern University Medical School, Chicago, Illinois 60611, USA.

OBJECTIVE: During the past decade, options for the management of aneurysm remnants after clipping have expanded. Advances in aneurysm coiling techniques and technology have allowed for more remnants to be treated safely. We present our experience with this approach and discuss its indications, limitations, and results. METHODS: We retrospectively reviewed the Northwestern Memorial Hospital experience with aneurysm coiling between January 1996 and June 2001. We identified five patients who underwent coiling for aneurysm remnants after clipping. We reviewed the clinical history, all follow-up notes, and all relevant imaging studies. We also reviewed MEDLINE for all articles published in the English language between 1990 and September 2001 that included patients treated with this approach. RESULTS: Complete to near-complete aneurysm occlusion was achieved in all five patients in our study. There was no permanent morbidity or mortality associated with the procedure in any of these patients. In the literature, we found seven articles that discuss 21 patients who were treated with coiling for their remnants. There were no permanent complications reported for these 21 patients. Adequate long-term follow-up in these 21 patients, however, is lacking. CONCLUSION: Complete aneurysm occlusion is the goal of aneurysm clipping. When this goal cannot be achieved safely, coiling of the remnant, if size and morphology are amenable, is a safe option that should be considered. Clinical and angiographic long-term follow-up of patients treated in this manner should be studied and reported.


	Acta Neurochir (Wien). 2002 May;144(5):419-26.
	Related Articles, [image: image19.png]


[image: image20.png]


Links 


· 
Regrowth of residual ruptured aneurysms treated by Guglielmi's Detachable Coils which demanded further treatment by surgical clipping: report of 7 cases and review of the literature.

Conrad MD, Pelissou-Guyotat I, Morel C, Madarassy G, Schonauer C, Deruty R.

Department of Neurosurgery, Hopital Neurologique et Neurochirurgical, Lyon, France.

OBJECT: The management of intracranial aneurysms has truly evolved after the introduction of endovascular treatment by Guglielmi Detachable Coils (GDC). In our department, for every case (ruptured or unruptured aneurysm) we discuss in the first place endovascular treatment. When coiling is feasible, it is done as a first choice. If not (intracranial compressive haematoma, coiling unfeasible or dangerous), the patient is operated upon. Failure of the endovascular technique, like incomplete treatment and regrowth of the residual sac, becomes a subject of discussion. Some cases need complementary treatment for large or unstable residual aneurysm. METHODS: Thus, between 1997 and 2000, 59 ruptured aneurysms were treated using an endovascular method by means of GDC. In 15 of this cases complementary treatment was needed, due to the size or instability of the residual aneurysm. In 8 cases a new embolization was possible and in 7 cases a complementary surgical procedure was needed, due to the impossibility of further endovascular treatment. RESULTS: Out of these 7 cases who were operated upon after coiling, clipping of the residual neck was possible in 4 cases; in 3 cases clipping was impossible due to the partial filling of the aneurysm neck by the coils. In these 3 cases, a ligation of the residual neck, associated with coagulation of the sac was performed. DISCUSSION: The difficulty of the treatment of an residual aneurysm after coiling is discussed as well as those surgical techniques alternative to clipping (wrapping or coagulation of the residual sac).
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Endovascular coil embolization of cerebral aneurysm remnants after incomplete surgical obliteration.

Rabinstein AA, Nichols DA.

Department of Neurology, Mayo Clinic, Rochester, Minn 55905, USA.

INTRODUCTION: The presence of an aneurysm remnant after incomplete or unsuccessful surgical clipping is associated with persistent risk of regrowth and rupture, and additional treatment is generally recommended. Attempts at surgical re-exploration are technically difficult and carry significant risk. Endovascular therapy can represent a valuable therapeutic alterative in these cases. METHODS: We reviewed the information on 21 patients with postsurgical aneurysm remnants treated at our institution with endovascular coil occlusion between 1991 and 2000. Clinical outcome was measured using the modified Rankin scale. Statistical analysis of outcome predictors was performed using the two-tailed Fisher exact test. RESULTS: Sixty-seven percent of the aneurysms were located in the anterior circulation. The median aneurysm size at the time of surgery was 9.9 mm (range 3 to 35 mm). The mean size of the aneurysm remnants before coiling was 6.4 mm (range 3 to 14 mm). Endovascular coiling resulted in total occlusion of the remnants in 81% of the cases. No major complications were associated with the endovascular treatment. Seventy-two percent of patients left the hospital without any functional impairment (modified Rankin scale 0 to 1). No cases of subarachnoid hemorrhage or symptomatic aneurysmal regrowth were noted after endovascular treatment over a mean follow-up of 22 months. Presence of disability or death was associated with an initial (presurgical) presentation with subarachnoid hemorrhage (P=0.04) and an interval between incomplete clipping and endovascular coil embolization </=1 month (P= 0.0005). CONCLUSION: Endovascular coil occlusion of postsurgical aneurysm remnants is a safe and efficacious therapeutic alternative in selected cases. Postoperative angiography to identify aneurysm remnants that may be amenable to endovascular treatment should be considered in all patients.
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The management of residual and recurrent intracranial aneurysms after previous endovascular or surgical treatment--a report of eighteen cases.

Boet R, Poon WS, Yu SC.

Division of Neurosurgery, Department of Surgery, Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong.

OBJECT: We wish to report our experience in the management of residual or recurrent intracranial aneurysm after previous endovascular or surgical treatment. METHODS: We performed a retrospective review of the clinical notes, operation records and cerebral angiograms of eighteen patients who were known to have undergone treatment for residual or recurrent aneurysms. RESULTS: During the period of April 1994 to May 1999, 210 patients were treated for an intracranial aneurysm either surgically or by endovascular methods. Eighteen of these patients (8.6%) were subsequently treated for residual or recurrent aneurysm. Thirteen achieved a complete occlusion. Complete occlusion was achieved in five of the eight patients who underwent endovascular treatment as a second procedure. Seven out of ten surgical cases achieved complete occlusion. Fifteen patients made a good recovery according to the Glasgow Outcome Score. Two patients who presented in a poor grade subarachnoid haemorrhage (SAH) were left severely disabled. One patient died after retreatment. CONCLUSIONS: The treatment of cerebral aneurysm remnants can be performed effectively using a variety of modalities. The original purpose of the treatment, which is total occlusion of the lesion, can thus be achieved.
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Combined surgical and endovascular techniques of flow alteration to treat fusiform and complex wide-necked intracranial aneurysms that are unsuitable for clipping or coil embolization.

Hoh BL, Putman CM, Budzik RF, Carter BS, Ogilvy CS.

Neurosurgical Service, Massachusetts General Hospital, Harvard Medical School, Boston 02114, USA.

OBJECT: Certain intracranial aneurysms, because of their fusiform or complex wide-necked structure, giant size, or involvement with critical perforating or branch vessels. are unamenable to direct surgical clipping or endovascular coil treatment. Management of such lesions requires alternative or novel treatment strategies. Proximal and distal occlusion (trapping) is the most effective strategy. In lesions that cannot be trapped, alteration in blood flow to the "inflow zone," the site most vulnerable to aneurysm growth and rupture, is used. METHODS: From 1991 to 1999 the combined neurosurgical-neuroendovascular team at the Massachusetts General Hospital (MGH) managed 48 intracranial aneurysms that could not be clipped or occluded. Intracavernous internal carotid artery aneurysms were excluded from this analysis. By applying a previously described aneurysm rupture risk classification system (MGH Grades 0-5) based on the age of the patient, aneurysm size, Hunt and Hess grade, Fisher grade, and whether the aneurysm was a giant lesion located in the posterior circulation, the authors found that a significant number of patients were at moderate risk (MGH Grade 2; 31.3% of patients) and at high risk (MGH Grades 3 or 4; 22.9%) for treatment-related morbidity. The lesions were treated using a variety of strategies--surgical, endovascular, or a combination of modalities. Aneurysms that could not be trapped or occluded were treated using a paradigm of flow alteration, with flow redirected from either native collateral networks or from a surgically performed vascular bypass. Overall clinical outcomes were determined using the Glasgow Outcome Scale (GOS). A GOS score of 5 or 4 was achieved in 77.1%, a GOS score of 3 or 2 in 8.3%, and death (GOS 1) occurred in 14.6% of the patients. Procedure-related complications occurred in 27.1% of cases; the major morbidity rate was 6.3% and the mortality rate was 10.4%. Three patients experienced aneurysmal hemorrhage posttreatment; in two patients this event proved to be fatal. Aneurysms with MGH Grades 0, 1, 2, 3, and 4 were associated with favorable outcomes (GOS scores of 5 or 4) in 100%, 92.8%, 71.4%, 50%, and 0% of instances, respectively. CONCLUSIONS: Despite a high incidence of transient complications, intracranial aneurysms that cannot be clipped or occluded require alternative surgical and endovascular treatment strategies. In those aneurysms that cannot safely be trapped or occluded, one approach is the treatment strategy of flow alteration.
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Combined treatment of cerebral aneurysms with utilization of clipping and coiling techniques.

Czernicki Z, Dowzenko A, Andrychowski J, Glowacki M, Marszalek P.

Department of Neurosurgery, Institute-Center of Experimental and Clinical Medicine, Polish Academy of Science, Warsaw, Poland. neuropan@cmdik.pan.pl

Cerebral aneurysm clipping is a widely used and accepted treatment option. However, in some patients in severe condition (IV and V WFNS grade), with aneurysms of basilar and vertebral part of the arterial circulation and with high general surgical risk, direct aneurysm surgery can be a real technical and clinical problem. Therefore, low risk of coiling procedures gain more and more support. Out of 218 patients with diagnosed aneurysms, 60 were selected for coiling treatment, and 15 patients with multiple aneurysms were treated with both procedures. Special attention has to be addressed to the selection of patients for coiling procedures, especially in the cases when aneurysmal neck is directed accordingly to the main blood stream. The follow-up of the treatment effects is necessary. In the cases with growing aneurysms clipping is recommended. In the cases with stable size of the aneurysmal sack and visible coils compression, the coiling procedure is repeated. The coiling procedures can offer a valuable treatment option for selected patients. However, the maintenance of permanent occlusion of the aneurysm sack after coiling gives rise to some controversy.
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Results after surgical and endovascular treatment of paraclinoid aneurysms by a combined neurovascular team.

Hoh BL, Carter BS, Budzik RF, Putman CM, Ogilvy CS.

Neurosurgical Service, Massachusetts General Hospital, Harvard Medical School, Boston 02114, USA.

OBJECTIVE: Advances in surgical and endovascular techniques have improved treatment for paraclinoid aneurysms. A combined surgical and endovascular team can formulate individualized treatment strategies for patients with paraclinoid aneurysms. Patients who are considered to be at high surgical risk can be treated endovascularly to minimize morbidity. We reviewed the clinical and radiographic outcomes of 238 paraclinoid aneurysms treated by our combined surgical and endovascular unit. METHODS: From 1991 to 1999, the neurovascular team treated 238 paraclinoid aneurysms in 216 patients at the Massachusetts General Hospital. The modality of treatment for each aneurysm was chosen based on anatomic and clinical risk factors, with endovascular treatment offered to patients considered to have higher surgical risks. One hundred eighty aneurysms were treated by direct surgery, 57 were treated by endovascular occlusion, and one was treated by surgical extracranial-intracranial bypass and endovascular internal carotid artery balloon occlusion. Locations were transitional, 12 (5%); carotid cave, 11 (5%); ophthalmic, 131 (55%); posterior carotid wall, 38 (16%); and superior hypophyseal 46 (19%). Lesions contained completely within the cavernous sinus were excluded from this analysis. RESULTS: Using the Glasgow Outcome Scale (GOS), overall clinical outcomes were excellent or good (GOS 5 or 4), 86%; fair (GOS 3), 7%; poor (GOS 2), 4%; and death (GOS 1), 3%. Among the surgically treated patients, 90% experienced excellent or good outcomes (GOS 5 or 4), 6% had fair outcomes (GOS 3), 2% had poor outcomes (GOS 2), and 3% died (GOS 1). Among the endovascularly treated patients, 74% had excellent or good outcomes (GOS 5 or 4), 12% had fair outcomes (GOS 3), 10% had poor outcomes (GOS 2), and 4% died (GOS 1). The overall major and minor complication rate from surgery was 29%, with a 6% surgery-related permanent morbidity rate and a mortality rate of 0%. The overall major and minor complication rate from endovascular treatment was 21%, with a 3% endovascular-related permanent morbidity rate and a 2% mortality rate. Visual outcomes for patients who presented with visual symptoms were as follows: improved, 69%; no change, 25%; worsened, 6%; and new visual deficits, 3%. In general, angiographic efficacy was lower in the endovascular treatment group. CONCLUSION: A combined team approach of direct surgery and endovascular coiling can lead to good outcomes in the treatment for paraclinoid aneurysms, including high-risk lesions that might not have been treated in previous surgical series.
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Combined management of intracranial aneurysms by surgical and endovascular treatment. Modalities and results from a series of 395 cases.

Lot G, Houdart E, Cophignon J, Casasco A, George B.

Department of Neurosurgery, Lariboisiere Hospital, Paris, France.

The selective occlusion of saccular intracranial aneurysms may be achieved by two techniques: microsurgical clipping and endovascular coiling. Each of them have particular indications which need to be defined. We report on a series in which both techniques were applied. From September 1992 to June 1996, 395 consecutive patients with small or large aneurysm were treated either by surgery (N = 102) or by endovascular coiling (N = 293). Coiling was chosen each time the shape of the aneurysm seemed to be appropriate for this treatment: narrow neck and ratio neck diameter by sac diameter less than one third. Satisfactory results with complete or subtotal obliteration and no recanalization on the following controls at 1, 6, 12 and 36 months, were obtained in 92% before retreatment and in 98.8% after retreatment. Unsatisfactory results were observed after surgery in 7 cases and in 25 cases after embolization. After retreatment, it remains 3 post-surgical and 2 post-endovascular cases. In the overall series, good and excellent clinical outcome was noted in 90% for small aneurysms and in 86.5% for large ones; mortality was of 4.8%. In a series in which were applied both types of treatment, surgery in 25% and endovascular technique in 75%, good results in terms of aneurysm occlusion and clinical results were achieved. These results are as good as the best series in which surgery was the only choice. Therefore with appropriate selection, endovascular treatment is a good alternative for treatment of the majority of saccular aneurysms.
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Endovascular coil embolization of residual or recurrent aneurysms after surgical clipping.

Cekirge HS, Islak C, Firat MM, Kocer N, Saatci I.

Department of Radiology, Hacettepe University Hospital, Ankara, Turkey.

PURPOSE: Treatment of residual or recurrent aneurysms after surgical clipping is a challenge and most surgeons prefer to avoid a second surgical attempt. We present treatment of 4 residual or recurrent aneurysms after surgical clipping with electrolytically detachable coils. MATERIAL AND METHODS: In 3 of 4 patients, recurrent aneurysms were diagnosed with angiography 2 months, 5 years and 14 years after surgery, although the domes of the aneurysms were opened following clipping during the surgery. In the 4th patient, an early postoperative angiogram revealed filling of a residual aneurysm secondary to the incomplete neck clipping. Guglielmi detachable coils were used to occlude the residual or recurrent aneurysm. RESULTS: The endovascular approach was successful in all patients and the control angiograms showed complete obliteration of the aneurysms with no recanalization. CONCLUSION: The endovascular approach is a good treatment option for patients in whom complete obliteration of the aneurysm cannot be achieved by surgical clipping. Opening of the aneurysm sac after clipping does not necessarily preclude aneurysm regrowth from a neck remnant proximal to the clip.
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Postoperative aneurysm remnants: endovascular treatment as an alternative to further surgery.

Pierot L, Boulin A, Visot A, Dupuy M, Gaillard S, Derome PJ.

Department of Neuroradiology, Hopital Foch, Suresnes, France.

Because further surgery on postoperative aneurysm remnants can be difficult and lead to significant morbidity and mortality, endovascular treatment, using controlled detachable coils, was performed in three patients with such remnants. The endovascular approach was technically more difficult in these cases than in previously untreated patients. In one case, the "remodelling" technique was necessary. Given the successful outcome in these patients, endovascular treatment can be proposed as an alternative to another operation, when further surgery appears too risky or is refused by the patient
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Coiling of recurrent and residual cerebral aneurysms after unsuccessful clipping.

Bavinzski G, Talazoglu V, Killer M, Gruber A, Richling B, al-Shameri R.

Department of Neurosurgery, University of Vienna, Medical School, Austria.

We treated four patients with 3 recurrent and 1 residual aneurysm after surgical clipping by using Guglielmi detachable coils (GDCs). Three subjects presented after a second subarachnoid hemorrhage (SAH) occurring between 10 and 25 years after the first bleeding. Early postoperative angiography of the fourth patient showed an incompletely clipped aneurysm. In three poor grade patients we observed one good outcome, one fair result and one death due to the sequelae of SAH. One good grade patient remained in excellent condition postoperatively. Three aneurysms were totally occluded and in one a more than 90% occlusion was achieved with GDCs. We consider the treatment with GDC a viable alternative to reoperation in all patients with recurrent or residual aneurysms following failed attempt at surgical obliteration.
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Coiling of recurrent and residual cerebral aneurysms after unsuccessful clipping.

Bavinzski G, Talazoglu V, Killer M, Gruber A, Richling B, al-Shameri R.

Department of Neurosurgery, University of Vienna, Medical School, Austria.

We treated four patients with 3 recurrent and 1 residual aneurysm after surgical clipping by using Guglielmi detachable coils (GDCs). Three subjects presented after a second subarachnoid hemorrhage (SAH) occurring between 10 and 25 years after the first bleeding. Early postoperative angiography of the fourth patient showed an incompletely clipped aneurysm. In three poor grade patients we observed one good outcome, one fair result and one death due to the sequelae of SAH. One good grade patient remained in excellent condition postoperatively. Three aneurysms were totally occluded and in one a more than 90% occlusion was achieved with GDCs. We consider the treatment with GDC a viable alternative to reoperation in all patients with recurrent or residual aneurysms following failed attempt at surgical obliteration.
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· 
The combination of endovascular and surgical techniques for the treatment of intracranial aneurysms.

Martin NA.

Neurovascular Surgery Section, Division of Neurosurgery, University of California, Los Angeles School of Medicine, 90095-7039, USA. martin@surgery.medsch.ucla.edu

Endovascular technique, primarily employing electrolytically detachable platinum coils--the Guglielmi Detachable Coil system--is a viable therapeutic option for the management of many intracranial aneurysms. Inclusion of endovascular techniques into a comprehensive intracranial aneurysm treatment program beneficially extends the options for treatment, and enhances safety and efficacy of aneurysm treatment. Endovascular therapy should be considered not a replacement for surgical clipping, but a welcome addition to the various techniques available for aneurysm treatment. The selection of surgical or endovascular treatment for ruptured and unruptured intracranial aneurysms requires an understanding of the relative physical, anatomical, and physiological characteristics of both endovascular and surgical treatment. This article discusses the selection of endovascular or surgical treatment for an individual patient, which requires a careful consideration of aneurysm-specific and patient-specific characteristics. This article also describes the combination of endovascular and surgical techniques for the management of complex aneurysms. The availability of high quality neurosurgical and endovascular treatment for intracranial aneurysms is expected to provide clinical outcomes superior to those achieved by using either method in isolation.
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A pitfall in the surgery of a recurrent aneurysm after coil embolization and its histological observation: technical case report.

Mizoi K, Yoshimoto T, Takahashi A, Nagamine Y.

Department of Neurosurgery, Tohoku University School of Medicine, Japan.

OBJECTIVE AND IMPORTANCE: This case report details the unexpected surgical difficulty encountered in treating a recurrent aneurysm after coil embolization and presents the histological findings of the resected aneurysm. This is only the second reported case of histological description of an aneurysm after coil embolization in a human. CLINICAL PRESENTATION: A 60-year-old woman experienced a 3-month history of chronic headache. Neuroimaging studies demonstrated a 2-cm anterior communicating artery aneurysm. The aneurysm was treated with a two-stage endovascular coil embolization, resulting in almost complete occlusion of the aneurysm. A cerebral angiogram at 6-month follow-up demonstrated slight refilling of the aneurysm, and angiography at 18 months showed a marked increase in the size of the small remnant. Therefore, the patient was referred for direct surgical repair of the aneurysm. INTERVENTION: The distal aneurysm dome, which had been packed with the coils and thrombus, was resected under temporary arterial trapping. An intra-aneurysmal endarterectomy was required, because the aneurysm wall developed intimal dissection that extended to the orifices of afferent and efferent arteries. The aneurysm was then obliterated with multiple clips, reconstructing the patent vessel lumen. However, the patient awoke from surgery with left hemiparesis. A postoperative angiogram disclosed occlusion of the right anterior cerebral artery. An histological study of the thrombosed aneurysm showed that the luminal surface of thrombus was not lined by endothelium. CONCLUSION: This case demonstrated not only the limited efficacy of coil embolization treatment for wide-necked aneurysms but also the potential difficulty in the direct surgical repair for such recurrent aneurysms.
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Aneurysm clipping after endovascular treatment with coils: a report of eight patients.

Civit T, Auque J, Marchal JC, Bracard S, Picard L, Hepner H.

Department of Neurosurgery, University of Nancy Faculty of Medicine, France.

Between January 1990 and December 1994, patients with subarachnoid hemorrhage related to ruptured aneurysms who were referred to our institution were treated by neurosurgical and neuroradiological teams. In each patient, the respective indications for neurosurgical or endovascular treatment were discussed, taking into consideration patients' age and the morphological and topographical aneurysm features. We report eight cases of patients with subarachnoid hemorrhage who underwent operations after primary endovascular procedures (Hunt and Hess scores III, IV, and V). The indications for surgical treatment were as follows. First, deliberate partial occlusion of the aneurysm (two aneurysms of the internal carotid artery and one aneurysm of the anterior communicating artery) was performed to obtain only partial clotting of the aneurysm sac by free coils. However, this procedure was discontinued in favor of the use of Guglielmi detachable coils. The second indication was partial occlusion after an endovascular procedure (two aneurysms of the middle cerebral artery and one internal carotid artery aneurysm). The third indication was re-expansion of the aneurysm 1 year after the endovascular treatment (one middle cerebral artery aneurysm). The final indication was secondary rupture of the aneurysm sac and false aneurysm around the migrating coil (one aneurysm of the pericallosal artery). During surgery, the aneurysm sac appeared translucent. The coils bulged out and stretched the aneurysm sac. One ruptured the membrane leading to a subarachnoid hemorrhage during the endovascular procedure. No hemorrhage occurred during the surgical clipping. Aneurysm obliteration was easily performed, especially when the packing was partial, but was very difficult when the complete aneurysm closure led to a stenosis of the parent vessel. A giant sylvian aneurysm rest, visible only with angiography, was left untreated. This series illustrates an original experience, which led us to conclude that aneurysm surgery with coils in place is not as difficult as is often thought.
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Neurosurgical management of cerebral aneurysms following unsuccessful or incomplete endovascular embolization.

Gurian JH, Martin NA, King WA, Duckwiler GR, Guglielmi G, Vinuela F.

UCLA Neurovascular Program, University of California School of Medicine, USA.

Modern endovascular techniques permit treatment of intracranial aneurysms in many circumstances when surgery is associated with significant morbidity. Occasionally, embolization of aneurysms is unsuccessful or incomplete or followed by complications, in which case surgical management is required. Since 1986, 196 patients have undergone embolization of intracranial aneurysms at the authors' institution and 21 (11%) required subsequent surgical treatment. Attempted embolization failed in five patients (Group A). Ten patients (Group B) had only partial occlusion of the aneurysm or demonstrated recanalization on follow-up studies. Eight of these Group B patients underwent embolization with Guglielmi detachable coils (GDCs), representing 5.7% of the 141 GDC-treated patients in this experience. Surgical treatment in these two groups consisted of clipping (eight cases), surgical parent vessel occlusion (one case), and parent vessel occlusion with extracranial-intracranial bypass (six cases). Fourteen (93%) of the 15 patients in these two groups had an excellent or good outcome with complete aneurysm occlusion. Six patients underwent surgery to treat complications related to the endovascular procedure (Group C). Of these, four patients had neurological improvement compared to their preoperative state, and two died. This series of cases demonstrates that surgical treatment of aneurysms is usually possible with good results following incomplete embolization and emphasizes the need for close and continued neurosurgical involvement in the endovascular management of intracranial aneurysms.
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· 
Combined use of endovascular coils and surgical clipping for intracranial aneurysms.

Marks MP, Steinberg GK, Lane B.

Department of Diagnostic Radiology, Stanford University Medical Center, CA 94305.

We report two cases in which combined surgical clipping and endovascular coils have been used to treat intracranial aneurysms. In one case, a 59-year-old woman with multiple episodes of subarachnoid hemorrhage had an anterior communicating artery aneurysm, which was initially treated with coils and then clipped to occlude the aneurysm securely. In the second case, a broad-based cavernous aneurysm could not be completely surgically occluded, but surgical clipping did decrease the aneurysm neck size, allowing it to be successfully treated with coils.
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Endovascular platinum coil embolization of incompletely surgically clipped cerebral aneurysms.

Fraser KW, Halbach VV, Teitelbaum GP, Smith TP, Higashida RT, Dowd CF, Wilson CB, Hieshima GB.

Department of Radiology, UCSF Medical Center 94143-0628.

The natural history of incompletely clipped intracranial aneurysms is largely unknown. The authors present two cases of residual aneurysm filling after surgical clipping which were successfully managed by intravascular placement of platinum coils. Management of residual aneurysms and possible future role of transcatheter therapy are discussed.
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Transcranial clipping of recurrent cerebral aneurysms after endovascular treatment.

Ladouceur DL.

Department of Neurosurgery, Centre Hospitalier Universitaire de Sherbrooke, Quebec, Canada.

BACKGROUND AND PURPOSE: Treatment of intracranial aneurysms by interventional neurovascular techniques may be useful as a therapeutic alternative. We describe two cases of recurrent aneurysms after endovascular treatment using detachable balloons. CASE DESCRIPTION: Two cases are reported of recurrence 2 years after endovascular treatment of cerebral aneurysms (posterior communicating in both cases). One patient had a subarachnoid hemorrhage after rupture of a posterior communicating aneurysm. The other patient had an aneurysm diagnosed incidentally after a contrast-enhanced computed tomographic scan of the head for an unrelated problem. Endovascular balloon embolization of both aneurysms was performed without any immediate complication. Two years after treatment, a cerebral angiogram showed recurrent aneurysms. Surgical clipping excluded both aneurysms definitely. CONCLUSIONS: These cases highlight the importance of control angiography at long-term follow-up and emphasize the significance of balloon migration after endovascular treatment of aneurysms.
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Direct surgery for giant aneurysm exhibiting progressive enlargement after intraaneurysmal balloon embolization.

Kurokawa Y, Abiko S, Okamura T, Watanabe K.

Department of Neurosurgery, Ube Industries Central Hospital, Japan.

A case of giant intracranial carotid artery aneurysm exhibiting progressive enlargement after incomplete intraaneurysmal balloon embolization is presented. The patient was successfully treated by the trapping and decompression of the aneurysm with a superficial temporal artery-middle cerebral artery anastomosis. The thrombus surrounding the intraluminal balloons was very soft and poorly organized. Either direct surgery with extracranial-intracranial arterial bypass or complete intravascular surgery should be performed for giant aneurysms when direct clipping is impossible
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· 
Regrowth of residual ruptured aneurysms treated by Guglielmi's Detachable Coils which demanded further treatment by surgical clipping: report of 7 cases and review of the literature.

Conrad MD, Pelissou-Guyotat I, Morel C, Madarassy G, Schonauer C, Deruty R.

Department of Neurosurgery, Hopital Neurologique et Neurochirurgical, Lyon, France.

OBJECT: The management of intracranial aneurysms has truly evolved after the introduction of endovascular treatment by Guglielmi Detachable Coils (GDC). In our department, for every case (ruptured or unruptured aneurysm) we discuss in the first place endovascular treatment. When coiling is feasible, it is done as a first choice. If not (intracranial compressive haematoma, coiling unfeasible or dangerous), the patient is operated upon. Failure of the endovascular technique, like incomplete treatment and regrowth of the residual sac, becomes a subject of discussion. Some cases need complementary treatment for large or unstable residual aneurysm. METHODS: Thus, between 1997 and 2000, 59 ruptured aneurysms were treated using an endovascular method by means of GDC. In 15 of this cases complementary treatment was needed, due to the size or instability of the residual aneurysm. In 8 cases a new embolization was possible and in 7 cases a complementary surgical procedure was needed, due to the impossibility of further endovascular treatment. RESULTS: Out of these 7 cases who were operated upon after coiling, clipping of the residual neck was possible in 4 cases; in 3 cases clipping was impossible due to the partial filling of the aneurysm neck by the coils. In these 3 cases, a ligation of the residual neck, associated with coagulation of the sac was performed. DISCUSSION: The difficulty of the treatment of an residual aneurysm after coiling is discussed as well as those surgical techniques alternative to clipping (wrapping or coagulation of the residual sac).


