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Discussion

DR. J. ALEX HALLER, JR. (Baltimore, Maryland): Mr. Presi-
dent, Mr. Secretary, Ladies, and Gentlemen. I appreciate the
opportunity of having reviewed Dr. Morris's manuscript, not
just for myself but, as he knows, he had two reviewers because
my wife Emily, who is an obstetrician and in a high-risk preg-
nancy group, also greatly enjoyed the paper and has a few com-
ments to be passed along to you, John, through me.
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One of her questions is the fact that there is no mention in
your data or in the documentation ofwhat the role ofan obste-
trician was in the decision and the management of these pa-
tients. And although you say in passing that it is important to
get obstetric consultation, I would like to ask you, for her, ex-
actly what that means and how frequently there was an obste-
trician present in that evaluation?

This is not provincial on her part, but simply emphasizes the
importance of your point that you need to have fetal monitor-
ing, and that is not just fetal heart rate, but the curves associated
with contraction of the uterus, the deceleration and accelera-
tion present in those fetal movements, and that is very difficult
just to learn overnight as a resident working in a trauma center.

But obstetricians should be available and they should partic-
ipate, as she points out, particularly in that area.

I have a couple of questions, and I want to direct those ques-
tions by having three slides shown. You mentioned in your
manuscript but did not get a chance to emphasize that on the
basis of your data you would like to see some changes in the
recommendations of the Advanced Trauma Life Support
(ATLS) course in the section on trauma to pregnant patients.
These are three of those slides, and I want to just show them

because I thought it might be helpful to you in making the point
and also gives me the chance to ask a question and hope for an
answer.
Continuous fetal monitoring needs to be defined because

that is not present in every emergency room and is notjust fetal
heart tones, as pointed out by my consultant. It is important to
have an obstetrician present, particularly if you have any time
to make those decisions.
And the second slide speaks to the changed physiology in the

patient in the third trimester that we all know about but needs
to be emphasized. And I wonder ifsome of these changes, par-
ticularly in blood volume, the changes in peripheral vascular
resistance might not be reflected, John, in the fact that the In-
jury Severity Scores (ISSs) do not correlate. It may well be-
and I would like to ask you and your group-if the ISSs are
appropriate for a patient who has a 50% increase in blood vol-
ume? Perhaps these need to be looked at from that standpoint
and might be a partial explanation for why those patients with
high ISSs and their fetuses did just as well and often better.
And, finally, I wanted to emphasize that because you would

like to see this determination of fetal viability moved up into
the primary care and primary evaluation section of the ABCs
isn't it also important to move up in your consultation list an
obstetrician when a patient comes in who is greater than 25
weeks pregnant? You already know you have an obstetrical
problem, don't you need a consultant at that point?
Thank you very much.

DR. EDWIN IDE SMITH (Dallas, Texas): President Thomp-
son, Secretary Copeland, Members, and Guests.

I would like to address penetrating wounds of the pregnant
uterus-an example ofwhich is shown on this slide, a case that
was reported by Dr. Kendall McNabney and myself a number
of years ago. There are two areas of interest. First are the legal
and ethical problems which may arise. This newborn baby
suffered an intrauterine penetrating wound of the abdomen

when the mother was stabbed by the father. The mother refused
to bring charges against the father. Subsequently the father was
prosecuted by the authorities on behalfofthe infant. However,
when the parents came into court hand-in-hand, charges were
dropped.
There would be serious ethical and legal problems if the

mother would refuse operation with a child whose heart sounds
were failing. I would ask the authors if, in their experience,
there were any notes ofproblems ofthis sort.
The second area is what were the causes of the deaths of the

infants? Were they largely placental or were they largely injury
to the infant? With the current sttus of perinatology and the
frequent invasion of the uterus for either diagnostic or ther-
peutic purposes, there might be some additional diagnostic in-
formation that might be valuable in a semi-emergent condi-
tion. I wonder if the authors might speculate as to what help
modern perinatology and intrauterine surgery might afford.

This little newborn had only a contusion of the small intes-
tine and an abrasion ofthe liver. It is probable that an intestine
without air is much less vulnerable to penetrating injury.
A distinguishing member of this Association now departed,

Mark Ravitch, wrote in 1981 regarding fetal surgery that "Men
have climbed Mt. Everest because it is there. One must have a
better reason for invading the pregnant womb." The comment
is very reminiscent of Dr. Ravitch. Today, however, I would
suggest that there might be a reason to consider trauma such a
special reason to invade the pregnant womb.
Thank you. I appreciate the opportunity to comment.

DR. GRACE ROZYCKI (Atlanta, Georgia): President Thomp-
son, Secretary Copeland, Members, and Guests, it is indeed an
honor to be asked to discuss this paper from nine premier
trauma centers in our country.

This study attempts to define the role of a critical issue, the
indication ofa perimortem cesarean section in the traumatized
patient. I commend the authors for their fine work, not only
because trauma surgeons need to know the answer, but also
because our colleagues in obstetrics, neonatology, pediatrics,
emergency medicine, and nursing also need some guidelines as
well.

Additionally, this was not an easy task because complete data
on the injured pregnant patient is not always available in
trauma registries.

I have two questions for the authors. Relative to the unique
physiology ofthe pregnant patient-i.e., the physiologic hyper-
volemia and its concomitant hyperdynamic state-we know
that Injury Severity Score does not relate well to, as you men-
tioned, the outcome or the maternal physiology. Would revised
trauma score and possibly admission base deficit be better to
examine, and would this have eliminated the delays in diagno-
sis of fetal distress?

Also, did you stratify the mothers' injuries? In other words,
relate a specific injury-e.g., a blow to the abdomen-to fetal
outcome? I think this is not only important for those with a
direct blow or traumatized pelvis, but also for those with severe
closed-head injury who have a continuous prolonged catechol-
amine release causing uteroplacental vasoconstriction and fetal
distress long before it is known in the mother.
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I enjoyed reading this paper very much and express my ap-

preciation to the Association for the privilege ofthe floor.

DR. RICHARD J. FIELD, JR. (Centerville, Mississippi): Dr.
Thompson, Dr. Copeland, Members, and Guests, I appreciate
the opportunity ofthe floor. I have no questions because I agree
with Dr. Morris and his group in what they have done. I partic-
ularly thank him for bringing this subject to our attention.
There is very little written in the literature regarding third tri-
mester cesarean section in the traumatized individual. My
problem was the same as Dr. Morris's because this trauma in
the third trimester of pregnancy is a rather infrequent happen-
ing, and when it does occur, it may find us unprepared as to a

proper plan ofaction. We have had two cases in our institution
in the last 20 years, and both times we did do surgery with suc-

cess. I am a representative of surgery in rural Mississippi, and
in very few places do we have obstetrician gynecologists in this
environment. Thus, in our hospital, the two general surgeons,

my son and I, do the cesarean sections for the general practi-
tioners and nurse midwives who do the obstetrics for us out
there.
Our obstetricians do use the fetal monitor and find it, al-

though not completely accurate, a good indicator of the sta-
tus of the fetus. When there is a problem, they contact us,
and as a team we make the decision to accomplish a cesarean

section. In the two cases mentioned, it was obvious that there
was fetal distress, leading us to a rather rapid cesarean section
in each case. A cesarean section is a relatively easy and
quickly accomplished procedure that can be done generally
in less than 30 minutes. Thus, the trauma is minimal to the
patients and can be accomplished in the severely trauma-
tized individual as necessary. We feel it is important to be
aggressive in this type case and are encouraged by Dr. Mor-
ris's fetal survival and his belief, as is ours, that the cesarean

section does not increase the mortality or morbidity either to
the fetus or to the mother.
Thank you very much for the floor, and thank you for pre-

senting this interesting and important paper.

DR. LEWIS M. FLINT, JR. (New Orleans, Louisiana): Thank
you, Mr. President. For those of you who wondered about the
ownership issue of Tulane, I will be happy to discuss it with
you. It has not been terrible so far.

I would just like to congratulate John and his colleagues on
this work and ask a couple ofquestions because, while we heard
a lot about outcome, that is, alive or dead, we did not hear
much about outcome in these young patients who have a long
time to live.
For example, because we know that many injured patients

are intoxicated with alcohol or other drugs, were there compli-
cations ofmaternal drug or alcohol use in any ofyour surviving
infants?
You promised to tell us how much it cost to take care of the

surviving infants, but that data was not in the presentation, and
I would just like to know how many had to spend a significant
period oftime in the neonatal intensive care unit, how many of
them had to be ventilated, and how long was the average hos-
pital stay for the surviving infants.

I think this is an important contribution, and I congratulate
you for the hard work that you and all the other individuals did
to put it together.

DR. BASIL A. PRUITT, JR. (San Antonio, Texas): Dr.
Thompson, Dr. Copeland, Members, and Guests. I rise to com-
pliment the authors and the many institutions that contributed
to this paper. We have examined fetal survival in a cohort of
pregnant burn patients and confirmed that gestational age is
the most important determinant offetal outcome.

I have a feeling that we have seen the results ofjust the first 24
hours ouring the resuscitation period, Dr. Morris, and I wonder
what happens in those patients that go to the intensive care unit
following initial recovery. In our pregnant burn patients we
found that hypoxemia, hypotension, electrolyte abnormalities,
and sepsis are powerful deteminants ofpregnancy outcome and
ofmaternal survival as well, and I wonder ifyou looked at that.

Lastly, in those patients who do have a complicated course
and develop premature labor, have you found any role for to-
colytic agents in maintaining the intra-uterine persistence of
the pregnancy?
Thank you.

DR. TODD J. ROSENBOWER (Closing Discussion): I would
like to thank all the discussants for their comments and ques-
tions and thank the Association for allowing me to close this
presentation.

First, Dr. Haller, obstetricians were in all of these cases. At
our institution when a pregnant patient comes in, an obstetri-
cian is involved immediately in the emergency department.
They usually perform the ultrasound for us and initiate the fetal
monitoring.
Continuous fetal monitoring involves an external monitor, a

cardiotopographic monitor, somebody competent at reading
the monitoring, usually an obstetric nurse.
As for the Injury Severity Score score appropriate for this

group, given their changed physiology, this is an anatomic mea-
sure, we realize, not a physiologic measure, so I really cannot
comment much on that.
For Dr. Smith, regarding problems with permission for ce-

sarean sections in women who have suffered penetrating
trauma, we only had three women who suffered penetrating
trauma, and in those three women, we had no problem with
permission for the cesarean section.

Also, for the causes of the infant deaths, although we did not
receive any postmortem data on these patients-most ofthem
did not have an autopsy-we believe that most of the deaths
were related to placental injuries.
And, finally, for Dr. Smith: The role ofmodern perinatology

in intrauterine surgery and penetrating trauma, well, I really do
not have any data on that, so I cannot give you a very good
answer.
With respect to Dr. Rozycki's questions, would Revised

Trauma Score and admission base access aid in fetal survival?
Admission base access, I think, would and has been docu-
mented in the previous literature. The Revised Trauma Score,
we did not do in real time.
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With regards to categorizing the injuries to the fetus, because
this was a retrospective multi-institutional group, we did not
do that.
With regard to Dr. Flint: The complications ofmaternal drug

use in surviving infants, I can tell you what our long-term sur-

vival ofthe infants is. Ofthe 15 surviving infants, we have long-
term follow-up on 7 ofthem. Four ofthose infants are alive and
well, no long-term problems. Three of those infants do have
some long-term problems. One has chronic lung disease. An-
other has retinopathy prematurity and a unilateral hearing loss.
And the fourth has developmental delay cerebral palsy, hypo-
thyroidism, and retinopathy prematurity.

Questions from Dr. Pruitt: Because ofthe retrospective na-

ture of-the study, we were unable to categorize all patients
that went to the intensive care unit. But at our institution,
patients were monitored in the intensive care unit. Some had
gone as long as 2 days before needing the emergency cesarean
section.
And, finally, the patients in preterm labor and tocolytics,

again, the retrospective nature of the study did not allow us to
study this, although, I can tell you in the literature that Dr.
Pearlman reported that 90% of the patients who suffered pre-
mature labor as a complication oftrauma in pregnancy did not
require tocolytics.

Again, I would like to thank the Association for allowing me
to close this presentation.


