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Interventional catheter methods for complex tetralogy of fallot and

“Critical’’PS／pulmonary atresia with intact interventional septum

Henry J．Issenbe曙，M．D．

TOF is generally accepted as the index lesion used

for evaluating the overall quality of a congenital cardiac

pI．ogram．To achieve good I．esults， the evaluation and

management of TOF requires an intimate c01laboration

between all Hlembers of the cardiac team involved in the

care of these children， especially the interventional

catheterizer and the su增eon．Each progmm has to develop

its owIl 印proach， relying on the coUective stren昏hs of

their st世．Any weak link in this chain will often have a

pIDfoundly negatiVe efkct upon the patient，which may be

dimcult to con．ect later．

Whereas the cath 1ab was the sole source of the

anatomic and physiologic data fbr suIgical planning，much

of the i—．ormation， especially intracardiac anatomy and

physioIogy， can now be acquired with echocardiogIaphy，

and if necessary，enhanced with MRI and CT．The role of

diagnostic angiography is reserved fbr the elucidation of

complex and small vascular stmctures beyond the

resolution&specincity of less invasiVe Hlethods， such as

pulmonary artery branches，comonary arteries and arterial

collatemls．This
anatomy becomes particularly important

when sta百ng pmcedures for TOF in the infant with small

puImonary arteries or atresia， when is the greatest

potential fbr enhancing arterial size and vascular bed

growth． 0ur approach is to ped’orm early coITection which

will insure antegrade now into the small pulmonary

artedes，by opening the outⅡow tract(patch or conduit)，

and when feasible，closing the VSD．Aortic to pul啪nary

arterial shunts aI．e avoided． Direct access into the

pulmonary arteries a110ws additional catheter_based

inte nrentions． Which may inchlde balloon dilation and

stenting， which aVoiding any defbHnity from peripheral

shunts． Ao工tic coUatemls pe矗．using lung segments

competing with antegrade now into the branch pulmonary
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arteries may need Giannturco coil occlusion． ’Ihose with

small pulmonary aneries may require multiple ballooning／

stenting inten7entions to incI℃ase now fbr”rehabilitation”

and preserving RV function．AltematiVely，some surgeons

perfo吼”unifocalization”，which for the interventionist

achieves the same diI℃ct antegrade access into the

pulmonary arterial tree． Our eVentual goals are to reclllit

the maXimal functional pulmonaq vascular bed with the

lowest resistance， balancing the ventilation—peI{hsion

ratio， while minimizing the RV pressure and volume

ovedoad．A residual ASD and／or VSD，either deliberately

left as a palliative ”fbnestration” or an unwanted patch

1eak． can later be occluded with a device in the cath lab．

The natural history of RV to PA conduits has been

disappointing． Frequently， these develop stenosis at the

homogr出 valve or fmm an intimal peel． In these

situation。 short．tenn extension of conduit lifb can be

accoⅡlp“shed with ballooning and／or stenting． If the

conduit has an acute bend， usually f}om stemal

compression， non—surgical relief is difficult to

accornplish．For those chI_onically volurne loaded and

dysfunctional RVs， xenograft ValVes mounted into stents

have been percutaneously deliVered during

catheterization， pmviding a competent pulmonary valVe，

leading to diminished symptoms． Early results look

promising，and in select cases may pmlong conduit

longevity，obViating the need for su唱ical reoperation．

A more aggressive interventional appmach has

evolved for the treatment of pulmonary atresia with an

intact inten『entricular septum．Ⅱthe diagnostic evaluation

reveals an adequate RV morph0109y and size for a two-

ventricle 印proach， along with membmnous pulmonary

valve a￡I．esia and a non—RV d印endent comnary

circulation，an attempt at valVe ped’orations is warranted．

Frequently， the valve can be cIDssed gently with a guide

wiI．e， f0110wed by progressive balloon dilations． Ⅱthe

valve is resistant to mechanical ped．oration， radio
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fkquency or excimer laser is utilized to bum a hole

through the membmne，followed by pmgressiVe dilations，

with a resultant dmp in RV pI℃ssure．This teehnique has

had a signi6cant morbidity and mortality，which has been

diminishing as experience increases， shunting or outnow

patching． Many of these will then require later

interventions fbr re—dilation， shunt and／or fbmmen ovale

closure．The initial selection of infants who will benefit

ftom this catheterization appI．oach， and who will continue

with a two·ventricle circulation， is eVolVing， as the

techniques and instmmentation．

111rough a conaborative team approach， our

techniques have adVanced at both ends of the spectmm，

fom older adults with congenital heart disease to the

newbom and soon， maybe to the fetus． Attempts have

been made to叩en the RVOT in fetal pulⅡmnary atresia

with IVS to allow future RV and PA growth． Can the

same be done in fetuses with TOF&PA?

ToF

PreOpera6ve Intervention：

Indications fbr diagnostic cath in simple TOF

Pulmonary anerial anatomy

Coronary arterial anatomy

Multiple VSDs

Arch abnomalities & vascular rings一22q 1 1

IIlicrodeletion

Ballooning＆stenting PDA

Ballooning pulmonary ValVe

D益ning PA anatomy & alteratiVe sources of PBF

with pulmonaIy atI℃sia

SelectiVe anerial angiogmphy

Pulmonary venous wedge angiography

Complimentary imaging techniques—MRI&CT

V／Q nuclear scanning

POstopera6ve InterVention：PaUiatiVe

Coiling residual aorta to PA shunts

Rehabilitating branch pulmonary aneries

Ballooning bIanch through RV to PA conduit

New equipment：Cutting baUoons，stent designs

Coiling aonic collaterals that compete with antegrade

PA now

Occluding fenestmted VSDs-clamshell deVice

POstopem6ve Intervention：Correcnve

Physiologic evaluation-shunt， gmdients，

一441一

regu唱ltatlon

Ballooning&stenting branch PA stenosis

0ccluding Iesidual VSDs—patch leaks

Musclllar VSDs

Ballooning&stenting RV to PA conduit

Valve replacement of RV to PA conduit

CoI．onanr revascularization

Is it too far off when TOF could be corrected in the

cath 1ab

PA&IVS

P．reoperative Intervention：

RVⅡlorphology(tripatite)，VoIumes，z—scores

Tricuspid regurgitation and TV mo印hology

Pulmonary artery size and anatomy

Comnary artery．pattem， circulation dependency，

sinusoids

Atretic valve pedbration： wire， mdio—frequency，

excimer laser

Balloon dilation

PDA stenting

Postoperanve Intervention： Corrective

PFO closure

Blalock shunt closure

ReDeat bauoon dilation

Pulmonary artery dilation(su曙ical shunt sites)
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肝细胞癌动脉化疗栓塞术后并发脑梗死一例

王 悍， 王精兵， 张贵祥， 王麟J

·病例报告 Case report·
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肝细胞癌动脉栓塞治疗的并发症有很多，但栓塞术后并

发脑梗塞的病例却十分罕见，我们在工作中遇到l例，现报

道如下。

患者男，47岁。始因右上腹不适感伴乏力1个月于2003

年4月人院，收治我科介入病房。入院后经上腹部cT检查：

肝右叶前上段大小约10．3 cm×8．9 cm×9 cm类圆形肿块，

不均匀强化，门静脉期强化仍较明显，病变实质不均匀强化，

包膜尚完整，其中央可见较小低密度不强化影；门静脉及其

分支内未见异常密度影；腹膜后未见肿大淋巴结。经皮经肝

穿刺病灶取活检证实为肝细胞癌。随后共在我科行动脉化

疗栓塞术4次，每次间隔2个月。

2003年10月患者第4次到我科行动脉化疗栓塞治疗，

造影证实肿瘤血管并排除动一静脉分流后，经导管自肝固有

动脉注入超液化碘油及THP混悬剂10ml，自右膈下动脉注

入超液化碘油及THP混悬剂20 Illl，复查造影见肿瘤栓塞彻

底。术后返病房后即予常规预防感染及护肝处理。术后5 h

患者诉右手感麻木，查体：神清，伸舌居中，右上肢肌力略减

退，予低分子右旋糖酐+丹参静滴。用药后患者感症状好

转。术后12 h患者出现烦躁，小便失禁。查体：BPl20，

80mmHg，神清，反应迟钝，查体欠合作，右鼻唇沟变浅，伸舌

右偏，双瞳等大，对光反射(+)，左半身痛觉减退，左上肢肌

张力增高，左上、下肢肌力Ⅱ。，左下肢膝反射亢进，双侧巴氏

作者单位：200080上海交通大学附属第一人民医院放射科

通讯作者：王精兵

征(一)。立即予留置导尿，脱水及营养神经治疗，并查头颅

cT及MRI。cT显示：双侧额叶、顶叶灰质密度相对增高，双

侧丘脑密度略增高(图1)。MRI见双侧小脑半球、双侧枕叶、

额叶、顶叶皮层下白质和两侧丘脑斑片状异常信号(图2，

3)。术后30 h，患者出现咳嗽症状，无痰，并感心前区不适。

急症胸片未见异常，心电图示窦性心动过速，心率100次，

min，ORs低电压。予低流量吸氧及止咳对症处理，患者咳嗽

及心前区不适症状很快消失。经脱水及营养神经治疗，术后

第3天开始患者病情逐渐好转，左侧肢体感觉及肌力逐渐恢

复。术后第10 d予拔除导尿管，患者能自行排尿，左侧肢体

感觉恢复，肌张力正常，肌力Ⅳ。+，并能自行下床行走。术

后第12 d予出院。术后1个月复查头颅MRI所见仍可见双

侧小脑半球、双侧枕叶、额叶、顶叶皮层下白质和两侧丘脑斑

片状异常信号，但表现已不明显(图4)。

讨论原发性肝癌动脉栓塞术后并发症有多种，但并发

脑梗死甚为罕见，李小宝等⋯曾报道1例此类病例。脑梗死

发生在膈下动脉碘油栓塞治疗后。膈下动脉常是原发性肝

癌的重要供血动脉，经多年的临床应用，经膈下动脉化疗栓

塞治疗肝癌已成为是一种安全有效的方法旧1。但由于膈下

动脉供血区域的特点，使得其进行栓塞治疗时有发生特定并

发症的风险，如呃逆、胸痛伴咳嗽和少量咯血、膈肌麻痹、心

绞痛伴心电图募常、可逆性脊髓损伤等旧J。本例患者为巨块

型肝细胞癌，第4次动脉化疗栓塞术后并发脑梗死。分析原

因，对膈下动脉碘油乳剂栓塞仍应被列为“首要嫌疑”。考虑

是在行膈下动脉栓塞治疗时，超液化碘油经微小的膈下动脉

一膈下静脉(或膈下动脉．心包膈静脉)短路微量流失，进入
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