
Vol. 194 * No. 3 METASTATIC EMPHYSEMA- INGUINAL HERNIATION 277

between smokers and non-smokers. Science 1977;
198:313-314.

24. Blue M, Janoff A. Possible mechanisms of emphysema in ciga-
rette smokers. Release of elastase from human polymorphon-
uclear leukocytes by cigarette smoke condensate in vitro. Am
Rev Resp Dis 1978; 117:317-325.

25. Hunninghake G, Gadek J, Crystal R. Mechanism by which cig-
arette smoke attracts polymorphonuclear leukocytes to lung.
Chest 1980; 77:273.

26. Cohen AB. The effects in vivo and in vitro of oxidative damage
to purified a,-antitrypsin and to the enzyme-inhibiting activity
of plasma. Am Rev Resp Dis 1979; 119:953-960.

27. Lee PC, Howard JM. Fat necrosis. Surg Gynecol Obstet 1979;
148:785-789.

28. Brendel TH, Kirsh IE. Lack of association between inguinal
hernia and carcinoma of the colon. N Engl J Med 1971:
284:369-370.

29. Juler GL, Stemmer EA. Inguinal hernia and colorectal cancer.
In Nyhus LM, Condon RE, (eds) Hernia. 2nd ed. Philadelphia,
J.B. Lippincott. 1978. pp. 95-97.

30. Maxwell JW Jr, Davis WC, Jackson FC. Colon carcinoma and
... inguinal hernia. Surg Clin North Am. 1965; 45:1165-1171.

31. Murray RW. The saccular theory of hernia. Br Med J 1907;
2:1385.

32. Peacock EE, Jr. Biology of hernia. In Nyhus LM, Condon RE,
(eds) Hernia. 2nd ed. Philadelphia, J.B. Lippincott, 1978. pp.
79-93.

33. Read RC, White HJ. Inguinal herniation 1977-1977. Am J Surg
1978; 136:651-654.

34. Miskulin M, Moati F, Robert AM, et al. Serum elastase and its
inhibitors in the blood of heavily burnt patients. J Clin Pathol
1978; 31:866-871.

35. Meyer JF, Brieth J, Metais P. On the inhibition of elastase by
serum: Some distinguishing properties of a,-antitrypsin and
ar2 macroglobulin. Clin Chim Acta 1975; 62:43-53.

36. Gadek JE, Fells GA, Crystal RG. Cigarette smoking induces

functional antiprotease deficiency in the lower respiratory
tract of humans. Science 1979; 206:1315- 1316.

37. Janoff A, Carp H, Lee DK. Cigarette smoke inhalation decreases
a,-antitrypsin activity in rat lung. Science 1979; 206:1313- 1314.

38. Corre F, Lellouch J, Schwartz D. Smoking and leucocyte-
counts. Results of an epidemiological survey. Lancet 1971:
2:632-634.

39. Zalokar JB, Richard JL, Claude JR. Leukocyte count, smoking,
and myocardial infarction. N Engi J Med 1981: 304:465-468.

40. Ohlsson K, Olsson I. The neutral proteases of human granulo-
cytes. Isolation and partial characterization of granulocyte
elastases. Eur J. Biochem 1974; 42:519-527.

41. Janoff A, White R, Carp H, et al. Lung injury induced by leu-
kocytic proteases. Am J Pathol 1979; 97:111- 136.

42. N, Shah I, Totovic V, Karitzky D. Combined a,-antitrypsin and
a2-macroglobulin deficiency syndrome: Light microscopic
evidence of collagenolytic, elastolytic and myolytic tissue
lesions. Pathol Res Pract 1980; 168:17-35.

43. Mehregan AH, Lee SC, Nabai H. Cutis laxa (generalized elas-
tolysis). A report of four cases with autopsy findings. J Cut
Pathol 1978; 5:116-26.

44. Thieme ET. Recurrent inguinal hernia. Arch Surg 1971;
103:238-241.

45. Read RC. Preperitoneal prosthetic inguinal herniorrhaphy with-
out a relaxing incision. Am J Surg 1976: 132:749-752.

46. Read RC. Bilaterality and the prosthetic repair of large recurrent
hernias. Am J Surg 1979; 138:788-793.

47. Read RC, McLeod PC, Jr. Influence of a relaxing incision on
suture tension in Bassini's and McVay's repairs. Arch Surg
1981; 116:440-445.

48. Gadek JE, Fulmer JD, Gelfand JA, et al. Danazol-induced aug-
mentation of serum a,-antitrypsin levels in individuals with
marked deficiency of this antiprotease. J Clin Invest 1980;
66:82-87.

49. Janoff A, Dearing R. Prevention of elastase-induced experimen-
tal emphysema by oral administration of a synthetic elastase
inhibitor. Am Rev Resp Dis 1980: 121:1025- 1029.

DISCUSSION

DR. ERLE E. PEACOCK, JR., (New Orleans, Louisiana): I would
like to raise four questions about what I consider to be the quantum
leap between the data and the conclusions.
My questions are biased because my own work in this field has led

me to an opposite conclusion, namely, that development of groin
hernia in elderly men is a local phenomenon, involving a specific,
difficult-to-measure, enzyme. In spite of such a bias, I would like to
raise four questions.
The first question concerns the clinical or biologic significance of

the data. The data appear mathematically significant, but, in my
experience, removing transversalis fascia in amounts sufficient to
allow penetration of intestine requires four or five times greater
enzyme levels than reported. So I acknowledge the mathematic sig-
nificance of the data, but question their biologic significance.

Second, I raise the question of whether any of the substances
measured have the ability to digest dense connective tissue. In my
experience, only highly specific tissue collagenase or bacterial col-
lagenase will digest collagen at neutral pH.
The third question relates to difficulty in following Dr. Read's

general thesis. Through the years Dr. Read has almost convinced us
that human groin hernia was caused by a generalized condition fea-
turing reduced net collagen synthesis and deposition. If I understand
the present paper, however, increased collagen destruction is the
major cause of groin hernia.

Last, simultaneous development of groin hernia and Dupuytren's
contracture, common conditions in elderly men, is difficult to explain

by a generalized metabolic abnormality. In many ways the two con-
ditins are metabolically opposite. Groin hernia is characterized by
replacement of dense connective tissue with fat; Dupuytren's con-
tracture is characterized by replacement of subcutaneous fat by
dense connective tissue.

DR. RONALD W. BUSUTTIL (Los Angeles, California): At UCLA
we, too, have been intrigued with the role of elastolytic activity in
the development of certain connective tissue disorders. Our studies,
which have recently been published, suggested that these enzymes
may, indeed, play a role in a more lethal degenerative disease proc-
ess, namely, abdominal aneurysm formation.
We have now studied 37 patients with abdominal aortic aneurysms

or atherosclerotic occlusive disease and have found that there is a
marked difference in aortic wall proteolytic enzyme activity between
those patients with aneurysmal disease and those with occlusive
disease.

(slide) In a group of patients who had abdominal aortic aneurysms,
we found a significant level of aortic wall collagenese activity,
approximately 33 units per gram of tissue. In contradistinction,
patients who had occlusive atherosclerotic aortas had no detectable
collagenese activity in the aortic specimens. Similarly, samples of
rectus fascia from patients who also had aneurysms did not contain
collagenolytic activity.

(slide) Additionally, we have found that collagenase activity was
approximately three times greater in patients who had thoracoab-
dominal, expanding, or ruptured aneurysms, compared with patients
who have had elective, stable abdominal aortic aneurysms.
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(slide) We have performed regression analysis on these data to
determine if a correlation existed between aneurysm size and aortic
collagenase activity. A significant relationship was found between
these two variables with P< 0.005.

I would like to conclude by asking Dr. Read two questions. First,
have you measured collagen synthesis in these patients, and have
you seen the replacement of Type 3 collagen with Type I collagen,
as we have seen in patients with aortic aneurysm? Second, did you
actually measure the collagen content in the rectus fascia, and have
you found any correlation between hernia recurrence and increased
collagenase activity, which I think would be important for the support
of your thesis?

DR. LLOYD M. NYHUS (Chicago, Illinois): Far be it from me to get
into the middle of this one, but we would be remiss if we did not
remind the membership that the Harrison shown on an early slide
was the father of our own Timothy S. Harrison, of Hershey, Penn-
sylvania.

Paul W. Harrison worked for more than 40 years as a missionary
doctor to the people of the Persian Gulf and Saudi Arabia. He wrote
beautifully on the subject of hernia.

DR. RAYMOND C. READ (Closing discussion): I would have been
disappointed if Dr. Peacock had not discussed this in his inimitable
fashion. Dr. Peacock and I haye been involved in some of these
problems at least ten years. He asks, "How can these enzymes in
this concentration cause hernia?" Well, we have to realize that it
takes 20 or 30 years for a hernia to develop, just the same as it takes
20 to 30 years for lung cancer to develop. It does not happen over-
night, and not everybody gets it. Further, elastase is not only
increased in the blood of these patients, but the antiproteolytic
capacity is simultaneously compromised. We do not know all the
mechanisms, but we have made these observations which we intend
to investigate further. We also know that these enzymes have been
well-documented to destroy lung tissue, and if they can destroy the
lung, they can weaken a fascial area, which is a known locus minoris
resistentiae.
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Dr. Peacock says I have said for some time that the synthetic rate
of this collagen is decreased, and now I am suddenly saying that the
collagenolytic rate is increased.

Well, I believe both can occur. In other words, when a tissue is
under attack by proteolytic enzymes, it may not respond in the
vigorous, normal way of youth. Dr. Peacock has stressed for some
years that collagenolysis is important in this hernia problem. I believe
he has also stressed that it is a local phenomenon, in which I believe
he is wrong. I believe it is a systemic change. Then he keeps talking
about these senile patients. They are not aged. It is not in patients in
their eighties and nineties that we see the great incidence. As Dr.
Harrison said, it is persons in their fifties and sixties who are having
this particular problem in its maximal intensity.

Just because Dr. Peacock has one patient who has Dupuytren's
contracture-he could have a patient with a blind left eye-I am not
sure that it is definitely related to the problem. In cirrhosis of the
liver with antiprotease deficiency, one also sees increased fibrosis.

Dr. Busuttil's study in which he measured for the first time colla-
genase activity in the walls of abdominal aortic aneurysms is impor-
tant. He did not find that this enzyme was present in Leriche's
syndrome. Interestingly, we have now measured the elastolytic
activity, as an index of proteolytic and collagenolytic activity, in the
blood of patients with aneurysms, and we find that the blood level is
increased in aneurysm of the abdominal aorta, as compared with
Leriche's syndrome, where it does not change.

This indicates that some persons respond to smoking with
increased blood levels of enzymes and some do not, which may be
important as to why only a certain percentage of smokers get accel-
erated atherosclerosis.

Dr. Busuttil asks have we observed changes in the Type 3 and
Type I collagen? We have not studied this. Collagen content in the
fascia does go down, as we demonstrated some years ago. We have
not studied whether recurrence of hernia is related to elastolytic
activity, but we intend to do that. All of these patients had primary
herniation.
As to Dr. Nyhus's comment, he has this wonderful book that I

have the pleasure of being included in, and I did not realize Dr.
Harrison was the father of one of our members here. I am glad to
hear that.


