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Chemonucleolysis

To the Editor:

In his recent review of chemonucleolysis, Deutman
discusses pros and cons in the use of chymopapain for
the treatment of discogenic sciatica (Deutman 1992).
This treatment modality for sciatica due to lumbar disc
herniation was introduced about 30 years ago (Smith
1964) and its popularity has shown considerable varia-
tions over the years. Following initial clinical trials
over many years, chymopapain was released for more
general use about 10 years ago both in the U.S.A. and
in European countries. Following this more general
introduction, a number of serious complications were
reported in terms of neurological injuries, for example,
lumbar subarachnoid hemorrhage and paraplegia
(Eguro 1983, Weitz 1984, Agre 1985, Brown 1985,
Dyck 1985). These neurological complications may
not have been frequent, but they were serious enough
to make the popularity pendulum swing back towards
a reluctant, negative approach regarding the use of
chymopapain in the treatment of disc herniation
(Nachemson and Rydevik 1988). Deutman does not
discuss why these complications occurred. On the con-
trary, he states that “Chymopapain in itself is not neu-
rotoxic.” However, it has clearly been shown that chy-
mopapain can induce both structural and functional
neural injury, acute and long-term, in animal experi-
ments (Rydevik et al. 1976, Zook and Kobrine 1986).
This effect seems to be based on the fact that chymop-
apain causes acute microvascular injury with hemor-
rhage and edema in the nerve tissue, if the enzyme
comes in direct contact with the neural tissue
(Brinemark et al. 1969, Rydevik et al. 1976, Olmarker
et al. 1990). These findings may well explain hemor-
rhage and neurologic complications which have been
reported following injection of chymopapain in the
subarachnoid space, where it may come in direct con-
tact with the microvessels in, for example, the menin-
ges and the nerve roots. Thus, chymopapain has cer-
tain neurotoxic properties, and must therefore be han-
dled with due care if used for intradiscal injection.
There is a close anatomical relationship between the
intervertebral disc and the neural tissue in nerve roots
and cauda equina, and therefore even a slightly mis-
placed injection needle may lead to improper place-
ment of chymopapain with risk for neurological com-
plications.

Deutman also states that “Complications are short-
term and limited to the operative and immediate post-
operative period”. I do not think that this is completely
correct; allergic reactions to chymopapain may well be
acute and short-term but certain neurological compli-
cations, if they occur, are likely to be long-term. How-
ever, it should be emphasized that severe neurologic
complications are rare, and such complications have
become gradually less frequent over the last few years,
as compared to the situation 10-15 years ago (Nordby
1989). This may be related to a more controlled and
exact intradiscal injection technique being used, care-
fully avoiding needle penetration of the subarachnoid
space and the nerve roots (Tregonning et al. 1991)

When evaluating the clinical results from prospec-
tive, double-blind randomized studies, comparing the
results of chymopapain to placebo (Javid et al. 1983,
Fraser 1984, Gogan and Fraser 1992), one must con-
sider the fact that the so-called placebo injection of an
interverterbal disc with, for example, saline may
induce negative effects on the disc tissue with disc
swelling and elevated intradiscal pressure as a result
(Editorial 1986). A more relevant control group vs.
chymopapain injection than intradiscal saline injection
would be “nothing”, i.e., the natural history of sciatica
in a matched control group of patients. To my knowl-
edge, such a prospective, controlled randomized study
has not been performed.

Surgery for lumbar disc herniation with sciatica
seems to give more predictable and better results, with
the least risk for a second procedure (Watts et al. 1975,
Ejeskir et al. 1983, Crawshaw et al. 1984, van Alphen
et al. 1988). However, the key issue in this regard is,
of course, the patient selection for the respective treat-
ment modality. Future work, evaluating the role of
various predictive factors for the treatment outcome
after surgery or chemonucleolysis, including the role
of, for example, MRI, may clarify some of these criti-
cal issues.

Chemonucleolysis has certain attractive features; it
can be done under local anesthesia and there is no sur-
gical incision and thus no post-operative wound. How-
ever, data from prospective controlled randomized
studies indicate that the clinical results of chymopa-
pain treatment may not match those of surgical
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removal of the disc herniation, performed on correct
indications and with a proper technique (Watts et al.
1975, Ejeskir et al. 1983, Crawshaw et al. 1984, van
Alphen et al. 1988, Tregonning et al. 1991). Any alter-
native to surgical treatment of disc herniation must be
shown to compare favorably to this established and
well documented treatment modality. This is a real
challenge for future work in this field.
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To the Editor:

With such a rich history of controversy on the sub-
ject of chemonucleolysis, it is not surprising that the
debate continues. But in view of scientific facts, critics
(Nachemson 1992) lean towards acceptance of its effi-
cacy. Dr. Rydevik raises important issues in his com-
ments. Chymopapain, if used intradiscally, is a safe
drug. The dura serves as a barrier if an epidural leak-
age should occur. 1 did not discuss intrathecal use of
the drug, for there is nowadays ample evidence that
erroneous needle technique can be held responsible for
(most) observed neurologic complications. As stated:
“intrathecal injection of chymopapain can lead to
interruption of the microcirculation of nerve tissue.”
Damage to nerve tissue is secondary (Nordby 1991).
However, there is common agreement that toxic mani-
festations of chymopapain result from proteolysis of
the glycosaminoglycan (GAG) structure of capillaries
(Stern  1985). Complications of chymopapain, if
injected intradiscally, are short-term and limited
(Nordby 1986, Gogan and Fraser 1992). Saline injec-
tion may have negative short term effects (Editorial
1986), but to my knowledge, as in discography, there
have never been long-term effects on the disc tissue.
So, results of saline injection are likely to be a reflec-
tion of the natural history of intervertebral disc pro-
lapse (Gogan and Fraser 1992).

The number of second procedures after chemonu-
cleolysis is likely to decrease during the learning
curve. However, one has to accept the influence of the
surgeon on these numbers. Our statistics indicate that a
second procedure in the same year for whatever rea-
son, was performed in 3 percent in the past 5 years

(550 procedures). I agree with Dr. Rydevik that there
remains a real challenge, part of which is to convince
surgeons that there is an alternative to surgical treat-
ment without scarring. This was the exact reason for
stating my case for chemonucleolysis.
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