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Mitral Valve Plasty for Mitral Regurgitation
after Blunt Chest Trauma
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A 21 year-old woman was admitted to our hospital because of chest and back pain after
blunt chest trauma. On admission, consciousness was clear and a physical examination
showed labored breathing. Her vital signswere stable, but her breathing gradually wors-
ened, and artificial respiration was started. The chest roentgenogram and a subsequent
chest computed tomographic scan revealed contusions, hemothorax of the left lung and
multiplerib fractures. A transthoracic echocar diography (TTE) revealed normal left ven-
tricular wall motion and mild mitral regurgitation (MR). TTE was carried out repeatedly,
and revealed gradually progressive MR and prolapse of the posterior medial leaflet, al-
though there was no congestive heart failure. After her general condition had recovered,
surgery was per formed. | ntraoper ative transesophageal echocardiography (TEE) revealed
torn chordae at the posterior medial |eaflet. The leaflet where the chorda wastorn was cut
and plicated, and posterior mitral annuloplasty was per formed using a prosthetic ring. One
month later following discharge, the MR had disappeared on TTE. (Ann Thorac Cardiovasc
Surg 2001; 7: 175-9)
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I ntroduction

Recently, the incidence of blunt chest trauma has been
increasing because of traffic accidents, and afew cases
unfortunately lead to death without appropriate diagno-
sis and treatment in spite of improved diagnostic proce-
dures and surgical techniques. Generally, myocardial in-
juries are not uncommon, but mitral valve injuries are
very rare.? In cases of blunt chest trauma, it is clini-
cally important to detect new systolic murmurs and any
symptoms of heart failure which can lead to fatality, and
to do the operation in atimely manner. Ordinarily, tran-
sthoracic echocardiography (TTE) and transesophageal
echocardiography (TEE) are used as diagnostic tests for
thisinjury. Then, we have to determine, whether to per-
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form mitral valve plasty or mitral valve replacement, on
the basis of intraoperative findings and the patient’ s back-
ground in each case. We report a case of mitral valve
plasty performed for treatment of mitral valve rupture
after blunt chest trauma and review all cases of traumatic
mitral regurgitation (MR).

Case Report

A 21 year-old woman was admitted to our hospital be-
cause of chest and back pain after blunt contusion of the
chest due to atraffic accident late at night on April 24,
2000. On admission, consciousnesswas clear and aphysi-
cal examination showed labored breathing, in addition
to awound on the chin and the chest. Her blood pressure
was 89/39 mmHg and her pulse rate was 73 beats/min.
Laboratory data showed an abnormally elevated white
blood cell count of 11,900/mm?, and elevated levels of
transaminase (glutamate oxal oacetate transaminase 209
muU/mL, glutamate pyruvate transaminase 134 mU/mL),
lactate dehydrogenase (1,457 mU/mL) and creatine phos-
phokinase (467 mU/mL). Results of initial arterial blood
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Fig. 1. A, B: Transesophageal echocardiography (four-chamber view) demonstrating prolapse of the posterior mitral leaflet
(arrows). LV: left ventricle, LA: left atrium, Ao: aorta, RV: right ventricle.

gas analysisin a 10L breath mask were as follows:. pH
7.347, carbon dioxide tension 43.3 mmHg, oxygen ten-
sion 83.0 mmHg, base excess of —2.0 mmol/L and oxy-
gen saturation 94%. The left chest pain and dyspnea
gradually worsened, and oxygen saturation was reduced
to 84%. The patient was intubated and artificial respira-
tion was started.

The chest roentgenogram and a subseguent chest com-
puted tomographic scan revealed contusion, hemothorax
of the left lung and multiple rib fractures. A chest drain-
age tube was inserted into the left lung cavity. The first
TTE on April 25 revealed normal left ventricular wall
motion, mild MR, and did not reveal any rupture of the
papillary muscle. TTE was repeatedly performed, and ul-
timately TTE revealed agradualy progressing MR, dlight
pericardial effusion but no congestive heart failure. One
month later, TTE and TEE revealed severe MR due to
prolapse of the posterior medial leaflet (Figs. 1, 2A), sug-
gesting torn chordae, although left ventricular function
was normal. After her general condition had improved,
and she had been weaned from ventilatory support, sur-
gery was undertaken because of isolated rupture of the
papillary muscle and because the patient’s condition was
not complicated by injuries to other major organs.

Intraoperative TEE was used to evaluate mitral regur-
gitation and left ventricular movement. Intraoperative
findings revealed torn chordae at the posterior medial
leaflet. Other chordae and the papillary muscles were
not injured. The leaflet where the chorda was torn was
cut and plicated. A prosthetic ring was attached as a pos-
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terior mitral annuloplasty. After declamping, TEE showed
that the MR had disappeared. After the operation, the
patient recovered without marked complications. One
month later, after discharge, TTE reveded trivial MR and
an gjection fraction of 0.70 (Fig. 2B).

Discussion

The incidence of traumatic heart injury caused by traffic
accidents has been increasing. Myocardial contusion is
common but valve rupture is rare. Mitral regurgitation
(MR) due to blunt chest traumais a very rare event.*?
Rupture of the mitral valve causes sudden or gradually
worsening MR, and progressive congestive heart failure.
Trauma due to a traffic accident is often further compli-
cated by multiple injuries. Therefore it is important to
diagnose MR as quickly as possible, to assess the genera
condition of the patient and to determine the order of pri-
ority in treatment. It is necessary that damage of other
organs be thoroughly assessed before surgery, because of
risks associated with intraoperative heparinization.
Chest roentgenogram, TTE and TEE are performed for
diagnosis of valveinjury. TTE and TEE are useful modali-
tiesfor diagnosis of rupture of the mitral valve, and can be
done at the bed side. The buckling of one or both mitral
|esfletsinto thel eft atrium during systole on two-dimentional
echocardiography, or mid or |late systolic posterior motion
of the mitral valve on M-mode are specific signsof TTE
which strongly suggest mitral vave prolapse.® TTE offers
the advantage of being anon-invasive diagnostic test which
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Fig. 2. A: Preoperative transthoracic echocardiography (long-axis view) demonstrating severe mitral regurgitant jet into the
left atrium (arrow). B: Postoperative transthoracic echocardiography (long-axis view) demonstrating trivial mitral regur-
gitant jet into the left atrium (arrow). LV: left ventricle, LA: left atrium, Ao: aorta, RV: right ventricle.

can be used over and over again during a patient’s course.
The area around the mitral valve can be clearly visualized
with TEE. Another advantageousfeature of TEE isthet redl-
timeinformation is provided, which is especialy important
in casesinvolving mitra valve plasty, to evaluate the degree
of MR and laceration of the valve leaflet. If TEE shows
moderate or severe MR, after the cardiopulmonary bypass
isoff, the surgeon hasto consider mitral valve replacement.

Rupture of the mitral valve is caused by a variety of
mechanisms. The damage most likely occurs when pres-
sure is applied at early systole during the isovolumic
contraction between the closure of the mitral valve and
the opening of the aortic valve.” Traumatic rupture of
the mitral valve occurs at the papillary muscle, chordae
tendineae and valve leaflet. Each papillary muscleis sup-
plied by one or more of the long penetrating vessels, aris-
ing from one of the epicardial arteries, and, if damaged,
the muscle and chordae may undergo progressive is-
chemia and subsequent infarction with elongation and
paresis, resulting in delayed rupture.” Rupture of a pap-
illary muscle in the left side of the heart with its rela-
tively high pressure would not be as well tolerated as
rupture of one of the tricuspid papillary musclesin the
low pressure side of the heart.? Severe MR and subse-
guent congestive heart failure may be present immedi-
ately or may be delayed, depending on the volume of
regurgitation and the state of left ventricular function.®
The posterior leaflet has much thinner chordae than the
anterior |leaflet, and the thinner chordae are weaker than
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the corresponding chordae associated with the anterior
leaflet and are more vulnerableto rupture.” In the present
case, the patient injured her left side as aresult of an
accident while riding on the passenger seat of a motor-
bike. Violent compression was applied directly to the left
ventricle without cushioning by theright ventricle or tri-
cuspid valve. The pathological findings showed that the
papillary muscle was elongated and torn by high pres-
sure, with subsequent ischemia and infarction. This pri-
mary damage resulted in the development of coagula-
tion necrosis, resulting in subsequent rupture (Fig. 3).
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Fig. 3. Microscopic findings (H.E. staining, x80). The papillary
muscle devel oped coagulation necrosis and the nuclear of the
muscle cell had disappeared.
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A review of 40 reported operative cases of traumatic
MR in the English and Japanese literature (Table 1), re-
vealed 17 cases which were followed for over one month
from time of injury to time of operation.5%® Congestive
heart failure occured in only 4 cases and all were oper-
ated on within 24 hours. In many cases, heart failure was
delayed because of good left ventricular function and
minimal regurgitation. In such cases, periodic TTE is
necessary to detect delayed papillary muscle and chordal
rupture and worsening of heart failure. The papillary
muscle is the most vulnerable valvular structure and had

ruptured in 25 cases. Mitral valve replacement (MVR)
was performed in 23 cases. Surgeons have to determine
whether to perform mitral valve plasty or MVR on the
basis of intraoperative findings in each individual case.
MVR isareliable and simple procedure. Moreover, re-
cently valvuloplasty can also be performed with low op-
erative mortality and is associated with superior |ate sur-
vival in patientswith valve prolapse.*Y Annuloplasty with
a prosthetic ring reduces dilatation of the size of the
annules and regurgitation, and improves leaflet coapta-
tion. Preservation of the posterior leaflet chordal attach-

Table 1. Reported oper ative cases of traumatic mitral regurgitation in the English and Japanese literature

Agtgg/ Sex A()?)e ?IT;ZG Valve pathology Method of repair ALlst;oer/ Sex A(‘%e ?gtﬁgze Valve pathology Method of repair
Mg M | 7 | smotrs| RPN | Anusplicaion || (88 | | 22 | emorths P Terorchordeey - MITA don ey,
?&% M | 55 | 24yeas R“pggig??gﬁtom Amo'og‘;‘gtma'aa A('lggg)b M | 27 | 3wesks Anﬁgggﬁwpﬁ!ay Mitral valve replacement
Goggy | M |59 2moins| FUPeIchoce | Auclogasfadialaa || KR |y | g0 | mays | peieno | Mitrd valve replacement
I(glrg?;)t M | 36 | 40hours I&iﬁ r?::u%%:ttg? Mitral valve replacement (ngeg)* M | 36| 4das R“%ﬁda?,ﬁf’gfd Mit(gxg;’;ﬁgﬂgﬁid
-{fgg F | 48 | Amonths P%tﬂr?hegr&g?;%ilﬁif ’ Leaﬂetrg;:ho rddl V?lqglgggle M | 35 | 5months pozgeg;r?;oiinggc?n;e Mitral valve replacement
A(”l{gqe")"” M | 30 | 9years ﬁ;‘;‘;{;gdpg‘;g}g;'g}g- Mitral valve replacement ?}Bg.g M | 24 | 24hous R“p;‘;g?ﬁg'ﬁﬁuﬁ:did 2%’;";%{2;?;@
'(4169';‘7’)3 F | 30 | 30days | Torn posterior leaflet P”ma;)}’egge‘?:;w”h ?{gég)" M | 18 | 4months | Papillary muscle necrosis| Mitral valve replacement
zagd;is‘)’ M | 29 | Bdays R“%;ﬁg?ﬁg[fd Mitral valve replacement M(ig%y M| 6 | 2weks R”%ﬁdﬂgfggd Mitral valve replacement
'\gg‘g‘i M | 38 | amonths|  RUPLLred chiordce M“{ﬁofg;“f;g?y' 5333 M |17 | 9das R“%ﬁdﬁrﬁgggd Mitral valve replacement
R’(eclggiggo M | 6 | 24hours | Papillary muscle necrosis | Mitrd valve replacement (ng M | 22 | 14days Ru%ﬁda?n gfgg a Mitra vave replacement
(ggg) M | 17 | 6hous | -Eceraed posterior P‘ima;)}’egge‘ifg""“h oog) | F | 35| 190 R“";ﬁﬁgfg&“ﬁ‘“d Mitral valve replacement
&%) M | 27 | 4days R“pt“gﬁgrggg“‘” Mitral valve replacement ({g‘gg) F | 13 | 3months R“p;‘;g?ﬁg'ﬁﬁuﬁ:did pap'ﬂfg;ogfsde
(Iigtgzu) M | 50 | 3months Rupturedzrtugrjilgr pepllary Mitra valve replacement Ima M | 27 | 14hours %%?ﬁlgggg Mitra vave replacement
H(gf‘g“ M | 27 | 20days | Prolapseof mitrdl lesflet | Mitral annuloplasty O&gﬂ? M | 12| 6das mgﬂ@ffp;ﬁfxﬁsde Mitral annuloplasty
Muzzucco Ruptured anterolateral Reimplant muscle, McDondd Ruptured anterolateral  |Mitrd vaverepair, annuloplagty,
(1983 | M |18 | 3das papilary musde commissuroplasty (o) | M |42| loy papillay muscle | insartedtwoartificial chordze
(?g'g) M | 28 | hous R“ﬁgﬁg@“ﬁuﬂf‘d Mitral valve replacement S{Tg%"’;"’a M | 64 [2monts  HoiLren posterior Migﬁﬁ;“f&f’;ﬁﬁy’
Dg;gg“‘ M | 41 | 48haurs R“%;;ﬁg;”ﬁg'[fd Mitral valve replacement 3%1;3,5;“ M |52 | 18cys | Huptured poderior M”;i‘n‘ljfc',“’fgd“
Yg]gégl)(a M | 45 | 5months Rggﬁ?;pn?f;g Mitra valve replacement Gu(?lgyrta M | 34 | 2months Rup;t;r;ﬁg;st n?u(;dmgd ia Mitral vave replacement
%&C)S F | 25| 9das pggmi;ge Mitra valve replacement (%gg) M | 28 | 6days Rug%ﬁdaa;n gfgg a Mitra vave replacement
U | | P (TN | ¢ || e | A | M
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ments and papillary muscle isimportant because of the
importance of papillary muscle-annular continuity to
overall left ventricular function.® In particular, like the
present case, mitral valve plasty should be selected for
young patients considering their tolerance for prosthetic
valves, long-term outcome and preparation for childbirth.

As an overall strategy, we think it isbest touse TTE
and TEE for real-time monitoring in cases where this
type of injury is suspected. In cases of blunt chest trauma,
itisclinically important to detect any new systolic mur-
murs and any symptoms of heart failure which can po-
tentially lead to fatality, and important to perform sur-
gery in atimely fashion.
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