
V'olume 147 CARCINOMA OF THE HEAD OF THE PANCREAS 943
Number 6

tomy for Cancers of the Ampulla and Pan-
creatic Head. Surgery, 39:92, 1957.

7. Evans, B. P. and A. Ochsner: The Gross Anat-
omy of the Lymphatics of the Human Pan-
creas. Surgery, 36:177, 1954.

8. Kikuchi, S.: A Clinical and Experimental
Study on the Management of Portal Vein
During Pancreatoduodenectomy. Tohoku
jour. of Exper. Med., 64:143, 1956.

9. Knutti, R. E., C. C. Erickson, S. C. Madden,
P. E. Rekers, and G. H. Whipple: Liver
Function and Blood Plasma Protein Forma-
tion, Normal and Eck Fistula Dogs. Jour.
Exp. Med., 65:455, 1937.

10. McDermott, W. V.: A One-Stage Pancreato-
duodenectomy with Resection of the Portal
Vein for Carcinoma of the Pancreas. Ann.
Surg., 136:1012, 1952.

11. McDermott, W. V., R. D. Adams and A. G.
Riddell: Ammonia Metabolism in Man.
Trans. Am. Surg. Assoc., 72:297, 1954.

12. McDermott, W. V., J. Wareham and A. G.
Riddell: Bleeding Esophageal Varices, a
Study of the Cause of the Associated Hepatic
Coma. Ann. Surg., 144:318, 1956.

13. Milnes, R. F. and C. G. Child, III: Acute Oc-
clusion by Ligature of the Portal Vein in the
Macacus rhesus Monkey. Proc. Soc. Exp.
Biol. & Med., 70:332, 1949.

14. Moore, G. E., Y. Sako and L. B. Thomas:
Radical Pancreatoduodenectomy with Resec-

tion and Reanastomosis of the Superior Mes-
enteric Vein. Surgery, 30:550, 1951.

15. Niedner, F. F. and W. Mattes: Uber die
Unterbindung der Vena Portae. Deut. Med.
Wock., 81:458, 1956.

16. Parsons, W. B.: Discussion of Child, C. G.
III et al. Ann. Surg., 133:475, 1950.

17. Schafer, P. W. and J. S. Kozy: Radical Pan-
creatoduodenectomy with Resection of the
Patent Portal Vein. Surgery, 22:959, 1947.

18. Silen, William, D. L. Mawdsley, W. L. Weirick
and H. A. Harper: Studies of Hepatic Func-
tion in Dogs with Eck Fistula or Portacaval
Transposition. A. M. A. Arch. Surg., 74:964,
1957.

19. Stafford, E. S., R. I. Trimble and J. N. Clas-
sen: Results of Treatment of Carcinoma of
the Pancreas. Ann. Surg., 139:800, 1954.

20. Sweet, R. H.: Personal communication to
Daniel, reference No. 5, 1952.

21. Waugh, John M. and R. G. Giberson: Radical
Resection of the Head of the Pancreas and
of the Duodenum for Malignant Lesions.
Surg. Cl. N. A., p. 965, August, 1957.

22. Whipple, A. O., W. B. Parsons and C. R.
Mullins: Treatment of Carcinoma of the
Ampulla of Vater. Ann. Surg., 102:763,1935.

23. Zimmerman, Bernard: Discussion of paper by
Rhoads, J. E. et al. Ann. Surg., 146:667,
1957.

DISCUSSION

DR. CHAMP LYONS: It has been my privilege to
follow some of the developments in these cases as
Dr. Hubbell lives 100 miles from Birmingham and
comes up regularly to assist us in the teaching pro-
gram. I have also had the privilege of reviewing
his paper.

To me it is extremely significant that hypo-
albuminemia has resulted in these cases. I think
perhaps the emphasis that has been given on the
hypoalbuminemia by this paper is the most sig-
nificant finding. Dr. Hubbard has stated that he
would rather not do a fistula into an open portal
vein because of this. I am sure he is probably
right, but I would like to suggest that there may
perhaps be another mechanism involved. The
Scandinavian literature reported the development
of hypoalbuminemia as the result of the Bilroth II
anastomosis and its correction by the conversion of
that anastomosis to a Bilroth I. I think Dr.
Hawkins in some of his papers, I can't quite recall
the exact ones, mentioned that as one reason for
preferring the Bilroth I. Dr. Ravdin told me this
morning that he had on two occasions found pa-

tients with Bilroth II's and hypoalbuminemia who
had been cured by converting to a Bilroth I. The
mechanism of a hypoalbuminemia produced in
these patients may prove to be a very fertile field
for investigation. I think it also raises a very ob-
vious obligation on the part of those who are doing
various end-to-side or side-to-side anastomoses for
relief of portal hypertension to follow and study
the albumin levels.

We happen to have followed with Dr. Long-
mire in a preference for side-to-side, and I was
quite pleased to see that in a certain percentage of
his patients there has been an actual rise in al-
bumin. Perhaps careful attention to both eual-
buminemia and hypoalbuminemia will afford a
basis for the long-term comparison of end-to-side
and side-to-side shunts.

DR. WILLIAM P. LONGMIRE, JR.: I would like
to compliment Dr. Hubbard on his interesting
presentation. We have been interested in this gen-
eral subject and have reviewed the literature re-
cently in an effort to evaluate cases of this type.

The problem of ammonia intoxication occurs
under three conditions. In the first place, it occurs
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ill dogs mitlh normiial liver after portocaval anasto-
imosis; it occurs in man when portocaval anastomo-
sis is performed and the liver is normal, as in the
cases described by McDermot and one case that
Dr. Hubbard described this afternoon. Secondly, it
occurs occasionally in patients with cirrhosis fol-
lowing all three types of portocaval anastomosis.
Thirdly, it occurs in patients with severe cirrhosis
without any type of anastomosis.

How can one fit all this problem together? It
seems to us that the only way in which this can be
logically explained is by postulating a compensat-
ing mechanism for the patient with a cirrhotic
liver, whether it is increased arterial supply or
something else, which develops gradually over a
long time as the collateral circulation forms. A pa-
tient with a cirrhotic liver is better able to tolerate
a sudden diversion of the portal stream into the
systemic circulation than is the patient with a nor-
mal liver, as we see in our patients who have sur-
vived for more than five years withouit neurologic
symptoms and without hypoprotenemia.

We also believe that the occurrence of neuro-
logical symptoms and ammonia intoxication in pa-
tients with a shunt, and patients with cirrhosis, de-
pends entirely on the critical level of hepatic func-
tion. Patients with ammonia intoxication do not
have this disturbance alone; they have other symp-
toms of severe hepatic dysfunction, and we feel
that once the general function of the liver sinks
below a critical level, these patients develop neuro-
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logical changes or other wariniig sigIns of hep,atic
failure regradless of whether the portal blood
passes through the liver or bypasses this organ
through a portocaval shunt.

I should like to thank Dr. Hubbard again for
his excellent presentation of these interesting cases.
I believe this is a real contribution to our medical
knowledge.

DR. T. BRANNON HUBBARD, JR. (closing): I
would like to thank Dr. Lyons and Dr. Longmire
for their kind remarks. Dr. Lyons' idea of recon-
structing these patients after the method of a Bil-
roth I procedure is an interesting one and the re-
sults probably should be explored. However, the
tuition in the school of experience is rather high
and I for one cannot afford another semester in this
particular course.

WVith regard to Dr. Longmire's discussion, I
wonder if the fact that the cirrhotic gets along in
many cases so well with an Eck fistula, whereas
these three perfectly normal livers did not, might
be related to the recent work of Bollman and asso-
ciates. As you know, they have recently shown
that if the portal vein of a dog is ligated in stages,
thus resulting in a collateral circulation, then an
Eck fistula is followed by a relatively normal exist-
ence without hepatic degeneration. This work was
discussed in the manuscript but has not been men-
tioned today due to lack of time. Thank you very
much.


