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In Reply:—In our recent publication,' the results of a molecular
genetic analysis of a large malignant hyperthermia (MH) kindred were
reported. It was demonstrated that complete linkage between inheri-
tance of a restriction fragment length polymorphism (RFLP) in the
ryanodine receptor (RYR1) gene and the MH phenotype was contin-
gent upon alteration of the thresholds defining positive in vitro con-
tracture tests (IVCT). Hopkins et al. have speculated that if these altered
thresholds were applied to the data in an earlier publication first re-
porting RYR1-MH linkage,? such linkage would not have been dem-
onstrated. We believe that Hopkins et al. are correct in their assertion,
However, we are uncertain what implications we are to derive from
this point.

In the study reported in reference 1, the IVCTs were carried out
in one laboratory, whereas in the reference 2 study, they were per-
formed in another. Potential false positive diagnoses of probable normal
individuals were identified in reference 1 but not in reference 2. No
problem was noted in the diagnoses of MH individuals in either paper.
The origin of the false positives may lie with normal variations of con-
tracture response in the family in reference 1, or it may be a laboratory-
specific phenomenon. Regardless of the origin, we are unclear how
the presence of false positivity in some but not all MH kindreds renders
the evidence for RYR1-MH linkage invalid. Nonetheless, Hopkins et
al. go on to state that based on their experience in testing 2,300 patients
for MH susceptibility (presumably IVCTs), no conclusions regarding
the linkage of MH and RYRI can or should be made from the data
in references 1 and 2. It is not readily apparent why performing a
physiologic assay (albeit 2,300 times) is helpful in the assessment of
the accuracy of what is primarily a genetic test. We believe that de-
termination of the validity of linkage for each MH family can most
readily be effected by collecting IVCT data and then assaying for co-
segregation of positive IVCT results with one of the many RYR1-
RFLP alleles that have been defined. We also believe that the a priori
rejection of RYR1-MH linkage because of a postulated methodologic
flaw is unwarranted. Should such weaknesses exist, they will emerge
with the analysis of kindreds large enough to support or refute genetic
linkage, such as that studied in reference 1.

Assertions for or against RYR1-MH linkage will ultimately be borne
out or refuted by additional studies in this area. In this regard, a tran-
scriptionally significant RYR] mutation has recently been linked to
MH in five breeds of swine,? resulting in a lod score of 102 with a
recombinant fraction of 0.0.* The reappearance of the mutation across
the species barrier in a human family in whom it was observed to
cosegregate with MH® makes almost incontestable the conclusion that
mutations in the RYR1 gene cause at least some forms of MH in hu-
mans.

We do not believe, however, that all inherited forms of human MH
are based in the RYRI gene. MH has been associated with a variety
of other neuromuscular diseases,® of which myotonic dystrophy (sep-
arated from RYRI on chromosome 197) and Duchenne muscular dys-
trophy, on the X chromosome, are but two examples. Moreover, ab-
sence of linkage of RYRI to MH has been recently observed in some
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MH kindreds.®* The common causal feature in MH is undoubtedly
lack of regulation of calcium within skeletal muscle cells. This might
result from a series of mutations in a series of proteins in the sarco-
plasmic or endoplasmic reticulum, the plasma membrane, or other
organelles whose common feature is to diminish the ability of muscle
cells to regulate intracellular calcium. Since there is now evidence of
at least one RYR1 mutation causing MH,® and since there is a physi-
ologic rationale for the involvement of defects in the ryanodine receptor
in MH, in those family cases where RYR1-MH linkage cannot be es-
tablished, research should be directed toward determination of whether
the IVCT is in error or whether linkage indeed lies with an alternate
gene.

* Deufel T: Personal communication.
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Use of a Capnometer to Detect Leak of Carbon Dioxide during Laparoscopic Surgery

To the Editor:—In laparoscopic surgery, carbon dioxide is insufflated
into the abdominal cavity to make space for the procedure. Sometimes
a leak in one of the connectors or orfices of the instruments allows the

distending gas to escape and results in poor visibility. Localization of

the leak is not always straightforward, and operating time is lost. Cap-
nography can be used to solve this problem by having the surgeon
examine the suspected sites with a sterile end of a gas sampling tube.
The capnometer will sense the leaking carbon dioxide, and the indicator
will rise to the top of its scale. :
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Afterload Dependence of Postischemic Myocardium

To the Editor:—The study by Buffington and Coyle' on the load
dependence of postischemic myocardium provides valuable data on
the residual functional capacity after perfusion is reestablished. As
pointed out by the authors, the marked decrement in the contractile
response of the postischemic myocardium to increases in preload, com-
pared with its control response, is of great interest and importance.
The authors also contend that the response of the postischemic myo-
cardium to changes in afterload is not different from the control re-
sponse and suggest that afterload reduction therapy would not be ex-
pected to have the same particular benefit as when this type of therapy
is used in cardiac failure.

In fact, the data support the opposite conclusion. The authors base
their conclusion on the fact that the slope of the relationship between
systolic wall thickening and mean arterial pressure (MAP) was the same
for control and postischemic myocardium (fig. 2 of their paper). How-

TABLE 1. Recalculated Data from Tables 1 and 2!

Preload Control Postischemic

(cmH,0) (% increase) (% increase)
Table 1 data 3 7.1 17.6
6 26.7 38.9
9 18.9 57.9
Table 2 data 3 11.1 25.0
6 33.3 53.3
9 21.9 56.2

ever, although the slopes of these relationships are parallel, the absolute
values of the data are different; at all combinations of left atrial pressure
and MAP, the systolic thickening of the postischemic myocardium is
less. As a result, the percent improvement in systolic wall function as
MAP is reduced from 110 to 70-mmHg is much greater in the post-
ischemic myocardium than in the control state. This is borne out by
the data of tables 1 and 2 from the paper, which present systolic wall
thickening as a percent of end-diastolic thickness or in absolute units
(millimeters), respectively.

Using the mean values presented in these tables (either as percents
or absolute units), we have calculated the percent increases in thickening
as MAP is decreased from 110 to 70 mmHg at different left atrial
pressures; the data are for the test zone before (control) and postisch-
emia. Percent increases (table 1) were calculated as follows:

systolic thickening at 70 mmHg MAP
— systolic thickening at 110 mmHg MAP

systolic thickening at 110 mmHg MAP

X 100

It can be seen that the postischemic myocardium demonstrates a
much greater relative improvement in systolic wall thickening with
decreases in MAP from 110 to 70 mmHg than does the control state.
Thus, the trends in the data suggest that the increased sensitivity of
the failing heart to afterload and the value of afterload reduction ther-
apy are concepts that also apply to the postischemic myocardium. Sta-
tistical tests of these trends would require analysis of the paired control
and postischemic data for individual animals.
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