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Since Blalock (1945) 0, patients with pulmonic stenosis or atresia in whom some 
mixed venous blood enters the aorta have been benefited by the creation of an arti-

ficial ductus arteriosus. The surgical procedure consists in the following anastomosis 

between the systemic and pulmonary arteries: (1) the proximal end of the right 

or left subclavian artery and the side of the right or left pulmonary artery: (2) 

the proximal end of the right or left subclavian artery and the distal end of the 
right or left pulmonary artery. 

However, an end-tο－end anastomosis is not to be prefered句 anend-to-side suture, 

despite the fact that the former is easier. There are a number of reasons why this 

is soη，among which the most important one is that if, following an end-to-end an-
astomosis in a patient who has atresia or marked stenosis, a collapse of the lung 

develops on the side of the operation, the limited flow of blood through the opposite 

lung may not be sufficient to maintain life. 

Despite the disadvantages, this method must be carried out, when the subclavian 
artery is too short or the pulmonary artery is加oslender to performe a satisfactory 

end-to-side union. 

Is it constantly an effective surgical procedure, if it is not followed by atresia 

or marked stenosis? The present paper deals with this problem. 

CASE REPORT 

H. Y., an 18 years old female who had been cyanosed since birth, had no com咽

plaint until 5 years of age. Since then her activity was limited due句 palpitation

and dyspnea aggravated with the slightest exercise. About 10 years of age, club-

bing of the fingers and toes appeared. Later on temporary improvement occured 

spontaneously. Recently she exp2rienced episodes of severe sudden dyspnea with 

palpitation which subsided a few days later through a rest cure. After that she 

had hemoptysis amounting to a staining of the sputum. 
On admission, August 2, 1955 she was somewhat underdeveloped and consider-

ably cyanotic, weighing 40.5 kg. It was proved that she had a precordial bulging. 

There was a loud systolic murmur over the fourth interspace to the left of the ster-
num. Blood pre田urewas syアstolie120 mm Hg and diastolic 72 mm Hg. The 
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hemoglobin wa日 16g per cent, with an erythrocyte count of 4.92 million. The elec-
trocarcliogram showed the presence of right axis deviation in the standard leads, a 

peaked P wave in Lead I and II, and a ＇＇’ide R wave in Lead V1 and V2・Roentg-
enogram in the posteroanterior view revealed a”boot-shaped ”heart due to a con-

cavity in the conus region and elevation of the apex. The normal pulmonary vas-

cularity was absent. The circulation time from arm to lung (ether method) was 

10.2 seconds and from arm句 tongue(decholin method) 9.8 seconds. Hepatic dist・

urbance could not be proved by means of the bromsulfalein test. Cardiac catheteri司

zation revealed the following: in the right auricle blood pressure was 7.2 mm Hg 
(mean) and oxygen-content of the blood was 15.94 Vol % ; in the right ventricle 

114/12.6 mm Hg and 16.6 Vol % ; in the brachial artery 115/67 mm Hg and 21.93 
Vol % ; the blood volume shunting through the interventricular defect amounted句

0.4 ljmin. It was impossible to introduce a catheter into the main pulmonary ar総ry

from the conus. 

The diagnosis of tetralogy of Fallot was made on the physical and laboratory 

findings. 

An operation was undertaken on August 20, 1955. Induction of anesthesia was 

Pentobarbital Sodium-Succinyl Cholin Chloride. A cuffed endotracheal tube was in-

serted, and then anesthesia was maintained with ether and oxygen. With the patient 

in the supine position, the left pleural cavity was entered through a submammary 

incision transversing the third interspace. The lung appeared normal, there were no 

adhesions and no increase in vascular collateral channels in the mediastinum. Over 

the region of pulmonic valve thrill was felt. The left subclavian artery, which was 

6 mm in diameter, was implanted into the left pulmonary artery 8 mm  in diameter 

in an end－旬喝idemanner. However, it was less satisfactory because of a consider-

able tension made on the anastomosis portion. Then an end-to-end suture was at-
tempted. In performing it, the suture employed is a continuous adventitia-to・adven-

titia approximation in the posterior half and a continuous intima-to・intimaapprox・

imation in the anterior half of the circular anastomosis. Immediately after comp-

letion of the anastomosis, arterial oxygenation increased to 89 per cent from 74 per 

cent. Four hours after operation the patient came out from narcosis. Cyanosis 

disappeared on the next 【lay. About forty-two hours after operation she complained 

of sudden severe dyspnea with cyanosis and then became unconscious. At that tirne 

auscultation revealed no respira加rysounds over the left chest, and reddish serous 

fluid was proved profusely from a Nelaton's catheter introduced into the left pleural 

cavity. Two hours later she succumbed. 

At autopsy the diagnosis of Fallot’s tetralogy was justified. Examination of 

specimens revealed that the left lung was more voluminous and the heart was, on 
the whole, smaller than normal. Mitral annulus was 58 mm  in circumference: 

mitral valve orifice was so small that it hardly permitted passa宮eof an index finger. 

Howerver, the leaflets themselves were competent. The thickness of the right vent-

ricle wall was 17 mm and that of the left 15 mm. 
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Fig. 3.-Microscopic examination of the left lung revealed a) intense hemorrhage and edema 
due to congestion, and bl desquamation of bronchial epithelium (B). c) A high power photomic・ 
rograph of the same tissue. 

EXPERIMENT AL STUDY 

The following experimental study has been carried out to learn histological ch-

anges of pulmonary tissue caused by the Blalock operation. 

Ten mongrel dogs, weighing 5.5 to 13 kg were used in all experiments. They 

were anesthetized with sodium pentobarbital (44 mg/kg intravenously). Lung infla-

tion was maintained by intermittent positive pressure through an endotracheal tube. 

With sterile te~hnique the left chest was entered through the third inter℃ostal space, 

a piece of pulmonary tissue was excised for histological examination to compare with 

postoperative changes of the same tissue, and then the anastοmsis of two manners 

between the left subclavian and pulmonary artery were performed. The animals 

were killed 7 to 29 days after the procedure. Both arteries were examined grossly 

at their junction to know whether a c四 atedchannel was patent. In the animals 
with the successful result of operation, pieces of pulmonary tissue were excised from 

each lobe of both sides, and examined histologically. 

All dogs survived operation. In 3 of 7 Table I. Experimental Results of the 
dogs undergoing an end-to-side anastomosis Blalock Operation 

and 2 of 3 undergoing an end－句－endunion, Dog N I 'I、ypeof I Length of / ::)tate of 
au旬阿問vealedthat channels created sur- 0・）Anastomosis.ISurvival IAnおst

I I I Occluded b~ v 
gically were patent (Table 1). In the 5 dogs 1 I End-to・sideI 20days I thrombus 

2 ! 11 I 22 I ,; 
which had suc四 ssfulresults in the operation, ~ I ! I 

::l I 11 I 16 I 
there were no differences grossly between ~ I ¥ I Patent 

4 I 11 I 14 I 
both lungs ex田ptone undergoing an end- 5 I 11 I 4 I b~おおm
to-end anastomosis, which had the left ede- 6 I 11 I 7 I Patent 

｜｜’ I 3mm×3mm 
matous lu時（dogNo. 8). Histοlogical chan- 7 [ 11 [ 7 [ Patent 

白 1 ・ ＇ 4mmx3mm
Patent 

5mm×4mm 
UnKnown 
Patent 

4mmx4mm 

ges of pulmona竹 tissuein this group are 

summarized in Table 2. In the animals 
8 End-to-end 9 

undergoing an end－旬－sideanastomosis, mic-

roscopic sections revealed thickening of alv-

9 

10 

// 5 

8 ，， 
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Histological Changes of Pulmonary Tissue befor and after Operation Table 2. 
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eolar walls due to capillary congestion, edema and cellular infiltration, and prolife-

ration of bronchial epithelium, which were almost equal in degree in both lungs. 

While in the l of 2 in which the results of an end-to-end anastomosis was confir-

med, in addition, severe hemorrhage into alveoli and their walls was detected only 

in the left lung (dog No. 8, Fig. 4). 

DISCUSSION 

It is generally accepted that the results following an end-to-end anastomosis 

between the subclavian and pulmonary artery are almost as satisfactory as those 

, following an end-to-side anastomosis. A good end-to-end anastomosis is preferable 
句 animperfectly performed end-to-side union. According句 Blalock3〕， themost 

frequent indications for this type are 1) a very small pulmonary artery (not more 
than two or three times the size of the subclavian artery) in which an end-to-side 

union would be less satisfactory, and 2) a short subclavian artery which it is dif-

ficult or impossible to approximate to the side of the pulmonary artery. 
When an anastomosis between the proximal end of the left subclavian artery 

and the side of the left pulmonary artery is followed by a sharp angulation at the 

origin of the left subclavian artery, it is recommended by Holman＇】旬 dividecom-

pletely the pulmonory artery proximal to the union after ligation. For the same 

reason, in our case, an end-to-end anastomosis had been done over again, and then 
followed by an appreciable improvement until her sudden death. Postmortem exa-

mination revealed that the cause of death was pulmonary hemorrhage and edema, 

especially in the left lung, due to excessive blood flow shunting. Likewise, in the 

l of 2 experimental animals in which the same type of anastomosis was performed, 

similar changes were proved on the side of the operation, while not in all 3 under-

going an end－加－sideunion. Consequently, there m町ァ bea fear of pulmanary he-

mor叶iage.and edema arising to the extent of a critical condition, when an end－旬－

encl anastomosis is chosen as a curative means. It is suppo日edthat a permanent 

improvement might be obtained in our case, if a good end-to・sideunion had been 
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performed. 

SUMMARY 

1) A case of Fallot’s tetralogy has been reported, which expired suddenly, in 

spite of a temporary improvement, 44 hours after an end-to-end anastomosis between 

the proximal end of the left subclavian artery and the distal end of the left pul-

monary artery. 

2) Postmortem examination revealed that the cause of death was pulmonary 

hemorrhage and edema due to excessive blood flow on the side of the operation 

resulting from the surgical procedure. 

3) The fact above mentioned was confirmed experimentally. 
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Blalock氏手術に関する 2,3の考察 （和文抄録）

山口医科大学外科学教室第 l講座（主任秘本彰教授）

八牧力雄・川島貞昭

Fallot氏四徴症の 1例（18才p ♀）に対しBlalock
氏手術（左鎖骨下動除と左肺動詠との端々吻合）を行

った所，術直後動除血酸素飽和度は74%より89%に増

加しp 翌日はチアノーゼも消失したが＇ 44時間後に突

然呼吸困難，次いで意識を失い死亡した．割j検により

血管砂j合部は開通しp うつ血による高度の肺出血と浮
腫（手術側である左肺に強い）が死因であることを知

った．

10匹の犬同左側開胸で Blalock氏手術を行い吻

合部の開通を確認し得た端側吻合3例p 端々Jt''l)合2例

について両肺の組織学的検査を行い，端々吻合の 1例

に於て臨床例と同様p 著明な出血と浮腫を左側に認め

7ご．
以上の事から Blalock氏手術に於て 1側の鎖骨下

動除と肺動詠を端々吻合した場合p 吻合部が閉鎖又は

著しい狭窄を来せば生命の危険を生ずることは勿論で

あるが，吻合部が関連していても容量以上の血液が肺

に流入する場合には肺の出血と浮腫を来す恐れがあ

る．従って止むを得ない場合のみ端々吻合を行うべき

である．


