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THE frequency of septic pelvic thrombophlebitis and its high
mortalitiy makes this subject of sufficient interest to bring it up
for discussion before our society. To intelligently discuss this
subject, it is necessary for us to understand the meaning, forma-
tion, etiology and progress of a thrombus. Thrombus is fre-
quently used synonymously with clot. To understand what is
meant by thrombus it is best to differentiate it from a clot,
for even men like Virchow not many years ago, considered
thrombus formation and blood coagulation to be identical
processes(54).

Thrombus and Clot Differentiated.—A thrombus is not a clot,
A clot forms in a stagnant circulation, while thrombus can form
only in the current blood(s4). While in clot formation the
fibrin ferment is a chief factor, in thrombus formation it does
not play any primary réle at all (Aschoff and Lubarsch (54)). A
clot formation is based on the entangling by fibrin of red and
white blood cells while a thrombus formation is based primarily
on agglutination of blood platelets,! the fibrin and blood cells
becoming deposited in the thrombus secondarily. A clot is
primarily independent of the vessel wall while a thrombus is
always adherent to the wall of the vessel.

Formation of Thrombus.—Qbserving types of thrombi.in their
early stages we find them to consist almost entirely of coalesced
platelets, the leucocytes, fibrin and erythrocytes (that we usually
find in thrombi at the margins or between the platelet masses)
appear later. It is upon the degree of the prevalence of these
secondary blood elements in the thrombi that their classification
into hyaline, white and red depends.

The hyaline thrombus is very small. It is found chiefly in

' According to Wright the most typical platelets are derived from the megacaryo-
cytes of the bone-marrow. Arnold claims that they originate from the red blood
cel]'Is‘l.n platelets are about 1/3 micron in size, very fragile, round or oval, have no
hemoglobin, no nucleus, and no chromatin. They have a tendency to agglutinate
outside the body and under the microscope they are seen in clumps between strands
of fibrin. They number between 200,000 to 860,000 per cubic centimeter and are

frequel:‘:lj' mistaken for the plasmodium malariz, especially when they chance to
lie on cells.(1)

12 107



108 K. I. SANES,

capillaries and very small vessels. It may be composed of a
mass of ordinary blood platelets, showing only here and there
a leucocyte, or of platelets resembling colorless erythrocytes, or
again it may consist of a number of layers, shading off one into
another, beginning with a hyaline colorless layer, gradually pass-
ing into a layer of blood platelets, then changing into a layer of
blood cells poor in hemoglobin.

The white thrombus is much larger in size. It is the most
common and therefore the most important one. It is found in
the large vessels and is composed of masses of blood platelets,
separated by a close network of fibrin which may or may not
hold leucocytes and erythrocytes.

The red thrombus is found in aneurysms and large veins. It
begins as a platelet thrombus but the fibrin appearing later
enmeshes erythrocytes in such large numbers that it give the
thrombus a red appearance.

The so-called acute red thrombus occurs only in a completely
arrested blood current as in a ligated vessel. The column of
stagnant blood above the ligature forms a clot and only at the
point of ligation of the vessel on account of injury to its wall
can a collection of platelets be made out(1).

ETIOLOGY OF THROMBUS FORMATION.

Let us consider now what factors bring about the agglutination
of the platelets into masses and make them adhere to the vessel
wall, in other words let us consider the causative factors of
thrombus formation.

Slowed Circulation.—One of the most important factors in
thrombus formation is slowed circulation. While the platelets
under normal conditions circulate with the corpuscles in the
axial current, they appear in the outer zone when the circula-
tion is sufficiently slowed, thus coming in contact with the vascu-
lar intima. Moderate retardation, however, may not be suffi-
cient; it may favor accumulation of only the white corpuscles in
the outer zone of the vessel, while to bring the platelets into the
outer zone considerable slackening of the stream is necessary.
But it must not be a complete blocking!, for a blood current

! Baumgarden(s4) tied a vessel off in two places and found the blood between
the ligatures fluid after a week.

Schwalbe claimed to have found a blood platelet thrombus in a doubly ligated
vessel but Derevenko found that the reason for Schwalbe’s thrombus was the punc-
ture in the vessel wall, which allowed some of the blood to flow out. The blood

platelets accumulated at the point of puncture during the slow outflow of the
blood(11).
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is necessary to bring sufficient number of platelets to any given
point for thrombus formation. In a completely blocked circu-
lation this cannot occur. Of course the larger the platelet
count, the greater is the number of platelets brought in contact
with the vessel wall. This view is held by Eberth, Schimmel-
busch, von Recklinghausen, Aschoff, Lubarsch, Ferge, Zurhelle
and others. Since for thrombus formation the platelets must be
brought in contact with the vessel wall (for a thrombus must be
adherent to a vessel wall) retardation of blood current must be
considered an important factor in thrombosis.

This characteristic ability of retarded circulation to predispose
a vessel to thrombosis is more frequently seen in the venous
system than in the arterial. According to Lubarsch venous
thrombi are met with four times as frequently as the arterial.!

The explanation of this greater predisposition is easy. The
slower speed of the blood current, the lower blood pressure,
the absence of pulsation, the fixation of the venous wall in certain
situations to the fascia and bones, the presence of valves an the
flow of the venous blood from smaller into larger vessels, all
these physiological pecularities of the venous system tend un-
questionably to retard the blood current and thus render the
venous system a more favorable locality for thrombus formation
than the arterial system. ’

The same relation between retardation of bloed current and
greater tendency to thrombosis is noticed in individual vessels.
Such are the vessels, the blood current of which is subject toa
more than normal resistance, as the femoral vein passing over the
elevated point under Poupart’s ligament, such are the vessels
that are under constant external pressure as the left commoniliac
under the pressure of the overlying arteries? and the pelvic
vessels in general under pressure of the fetal head, such are also
dilated blood channels that receive their blood from smaller
vessels as the cerebral sinuses and the cardiac chambers.(27)
Thus we see that wherever we find in the circulatory system
physiological conditions interfering with the normal rapidity
of the blood current, we find also in the same place a predis-
position to thrombus formation. If this holds good in physio-

! Ferge, in the Freiberg Path. Institute, found 76.3 per cent. of venous thrombi to
23.7 per cent. of arterial(27).

?The left iliac vein as it is known, is under pressure of the right common iliac
(almost at right angle), left hypogastric and median sacral arteries and according to
Kistler (Thrombophlebitis of the Left Leg., J. 4. M. A., Aug. 10, 1912)(31)

also the iliolumbar artery. The right common iliac vein is under pressure of the
right common iliac artery only and then under an acute angle.
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logical retardation it should be found to be true also in patho-
logical, and it is a clinical fact, well recognized by many that in
diseases inducing unfavorable cardiac changes or causing in
any way retardation of blood flow, thrombosis is frequently
met with. The most striking example of ths is the uterine
fibroid, a disease accompanied with unfavorable heart changes!
and strikingly predisposed to thrombosis. Kleinin 12,923 lapa-
rotomies found 270 thrombi, Black in 3ooo cases, thirty-five
thrombi, Mayos in 1788 cases, eighteen thrombi and Herff in
2679 cases eighty-one thrombi or in a total of 20,440 cases, 404
thrombi or 1.9 per cent. After laparotomies for myoma it was
found as follows: Zurhelle 2.5 per cent., Fritsch 2.75 per cent.,
Kelly and Cullen 3 per cent., Werthelm 3.3 per cent., Bouchardt
4.6 per cent., Albanus 4.6 per cent., and Wenczel 5 per cent(27).

Interesting clinical observations have been made by reliable
authorities which may be utilized here to confirm the relation-
ship existing between retardation of the blood current and
thrombosis. Thus, a long rest in bed weakening the heart
muscle and thus slowing the circulation(22) is found according
to the observations of Hoffman and Kummel to favor throm-
bosis(24). Trendelenburg’s position with knees strongly bent
over the table, slowing, by pressure on the popliteal veins, the
circulation in the lower extremities, predisposes to thrombosis
according to Olshausen and Zweifel(23).? Pressure with abdom-
inal retractors over the branches of the epigastric vein may
cause in them thrombosis according to the observations of Clark.?
Prolonged mental depression weakening the heart force is claimed
by some to predispose to thrombosis. Ether narcosis producing
secondary heart weakness (Reidell) favors thrombosis the first
day after anesthesia according to the observations of Lennander.

Changes in 'Blood-vessels.—The mere slowing of circulation
will not suffice to cause thrombi, for it only brings the platelets
into the outer zomne of vessels, thus allowing them to come in
contact with the endothelium(1o). But to get a thrombus we
must have an agglutinated mass of platelets adherent to a vessel
wall. This can occur only in the presence of a diseased intima
of the vessel wall.

11t is generally admitted that there is a clear relationship between myoma and
fatty degeneration of the heart. Strassman and Lehman found anatomical lesions
of the heart in 40.8 per cent. of their myoma cases(27).

7 Zweifel had no emboli in 1600 laparotomies done in the horizontal position nor
in vaginal panhysterectomies, while he had twenty-one cases of embolism in laparoto-
mies in the Trendelenburg position(23).

*In a case laparotomized by Clark a second time, three months after the first
operation the epigastric vein was found thrombosed(23).
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It is universally recognized that the normally smooth! endo-
thelium of the vascular wall has a great influence in maintaining
the fluid state of the blood, but an abnormality in the vascular
endothelium may induce the viscous metamorphosis of the
platelets coming in contact with it and permit a platelet mass thus
formed to adhere to the abnormal part of the vessel wall. These
abnormal changes in the vessel may be extensive, when induced
by injury, inflammation, degeneration, or neoplasm or it may
be very slight and even microscopic, when induced by impaired
nutrition of the endothelium as noticed in anemia, toxemia and
chilling of blood-vessels during operations.

The relative importance of blood-vessel disturbances and
retarded blood current in thrombus formation is best shown by
the fact that while in arteries pathological changes are much
more commonly met with than in veins(27), yet, because of the
greater current force, arterial thrombi are very rare in comparison
with the venous ones. In fact, Lubarsch and Zurhelle studying
this question came to the conclusion that, so long as the circula-
tion is strong and the blood cells are not injured, the changes in
the vessel wall will not cause thrombus formation.

3. Alteration in Character of Blood.—In studying the question
of the etiology of thrombus formation, the blood changes met
with during the course of the disease must be considered, and
here again we want to emphasize the point that the increase or
the reduction of fibrin has no bearing on this question and that
blood coagulation time has no constant relation to thrombus
formation(54).? But while coagulation time is of no importance
in thrombosis, the increased viscosity or viscous metamorphosis
is quite generally admitted to be an important factor. Bach-
man(27) found that in diseases with high viscosity thrombi are
frequently met with. Its relative value, however, at present is
not settled.

The blood change that is universally admitted to be present in
thrombophlebitis is the increase in the platelet count. While
their number per centimeter even in healthy people is not uni-
form (from 200,000 to 860,000), yet there is a well recognized

! In his experiment No. 16, Guthrie of Pittsburg implanted in the course of a
rabbit’s carotid artery a segment of vena cava hardened with formaldehyde, de-
hydrated with alcohol and impregnated with paraffin, and this dead piece of vein
functionated for twenty-two days with no sign of thrombosis (Adami).

t According to Welch, there may be very extensive bacterial inflammation of the
venous wall even with bulging of the intima into the lumen without thrombosis(52).

? Schimmelbusch succeeded in inducing a thrombus in a dog whose blood he
rendered incoagulable by injection of albumose(53).
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parallelism between their numbers and the predisposition to
thrombosis, t.e., an increase in platelets is found in diseases pre-
disposed to thrombosis and a decrease in diseases in which
thrombosis is very rarely or never met with. As an interesting
example we will cite chlorosis and pernicious anemia, the first
with a high platelet count and a pronounced tendency to throm-
bosis (Muir), the other with a very low count and the striking
absence of thrombosis (Hayem, Birch Hirschfield(s4-52). In
connection with our subject it is important to remember that
there is an increase of platelets at the end of pregnancy, after
delivery, during septic infection, in post hemorrhagic anemias
and in states of bad nutrition in general (52).

4. Infection.—We see then, that for thrombus formation the
necessary factors are: 1. Blood changes leading to increased
number of platelets and viscous metamorphosis; 2. retarded
circulation, and 3. vascular changes in the intima. There is
another causative agent in thrombosis that must be considered
and this is infection. According to Fromme,? von Jackowsky,
Latzko, Veit and others, infection is the only factor in thrombosis,
the factors referred to above being secondary. They cite the
experiments of Fromme, von Jackowski and others to prove this
view. But their view cannot be adopted by us. Their experi-
ments were either proven to be wrongly interpreted or were
entirely discredited by such authorities as Zurhelle, von Bardele-
ben, Rubesch, Heller ¢ and others. Besides, their view cannot

! Other examples of the parallelism are: Increase of platelets in erysipelas, menin-
gitis and influenza. In pneumonia the number is increased but in severe cases the
number is diminished occasionally. There is also an increase in tuberculosis, various
cachectic conditions and during the subsidence of, and early convalescence from
infectious diseases such as typhoid fever and pneumonia. On the other hand there
is a decrease or entire absence of platelets in purpura hemorrhagica (Denys, Hayem,
Erlich), a decrease in malaria and in typhoid during progress of the disease.

? Fromme reported in 19o8 experiments on rabbits in whose jugular veins he
inserted sterile and infected silk threads. He found thrombi only in the ones with
infected threads. A year later, Zurhelle disproved it. He, under most careful
asepsis, repeated Fromme's experiments. In a large number of cases he found
typical blood platelet thrombi whether he used sterile or infected silk threads(s4).

Von Jackowsky tied blood-vessels of a rabbit with gum bands; twenty-four hours
later he injected into these vessels bacterial cultures and toxins. He discovered
afterward thrombi in vessels but the tying of vessels brought about considerable
vascular engorgement, injury and alteration to blood-vessel wall. Therefore, there
is no indication that the bacteria and thrombi have any cause and effect relation.
It is very likely that the bacteria appeared in this case later with the blood stream
into the already formed thrombi.

3 Experiments of Heller(27) with colon bacilli injections into the blood stream and
that of von Bardeleben(s54) with living streplococcic injections and of Rub&ch(q.?)
with staphylococcic gave negative results, 1.e., did not produce septic thrombi. If
Welch is correct that bacteria by themselves in the blood cannot cause changes in
the vessel wall, this alone would explain the reasons for the results obtained by these
careful investigators.
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explain why we meet thrombosis more commonly after the
hysteromyomectomy than after operations for septic adnexa,
why thrombi are met with in the venous circulation more fre-
quently than in the arterial, why the left lower extremity is
more subject to thrombosis than the right one, why thrombi
may develop as late as three and six weeks after an operation
and why, in spite of the most careful asepsis in the hands of the
best surgeons, thrombosis cannot be eliminated. Again it has
been clinically proven that nonseptic diseases with low platelet
count, low heart force and badly disturbed nutrition, bring about
thrombosis without the aid of sepsis. Such are, for instance,
the “quiet’” thrombi of Bennett in legs of old people(s), the
marantic thrombi! met with in wasting diseases, the thrombi of
pregnancy before delivery, the afebrile puerperal thrombi? and
experimental aseptic thrombi.

The presence of aseptic thrombi must, therefore, be admitted.
But it should also be admitted that infection is an important
factor in formation of thrombi. In fact, local infection by
itself may, under favorable conditions, slow the circulation,
injure the vessel wall, introduce the necessary blood changes
and thus bring about thrombosis. As a rule, however, infection
acts only as a contributory factor. If we have, for instance, a
retarded blood current and an injured vessel, infection, by its
increased blood platelet count and viscous metamorphosis, can
supply the missing factor (blood changes) for thrombosis, but
it should be remembered in this connection that thrombosis
thus formed while usually septic, is not always so. Klein(27)
in 215 autopsies on infected puerperal thrombosed cases found
microorganisms only in 10 per cent. of thrombi. Here it might
not be out of place to call attention to a predisposing factor of
thrombosis, named by Felix Mendel(40) thrombophilia or an

1 Marantic thrombi are met with in infectious diseases and in wasting, cachectic
and anemic conditions. True, a large number of so-called marantic thrombi are
found on careful examinations to be of infective origin (Vasquez demonstrated

bacteria in such thrombi as far back as in 18¢4), but in very many instances repeated
3‘:\:‘-‘1.:0][10 'ca)l examinations yielded negative results in such careful hands as that
elch.(52

s Bu.mm?n) speaks of the aseptic thrombus as follows: “There is an aseptic
thrombus of the uterine veins in the puerperium that begins at the placental site
and extends to the spermatic veins, pampiniform plexus, the hypogastric and iliac
veins. If the uterine retraction is normal the venous sinuses are closed by simple
contraction of the vessel walls, but in an atonic uterus they are closed by thrombi
usually without symptoms. Aseptic thrombi are also found in varicose veins of the
leg during pregnancy and the puerperium. Neu, in the Heidelberg Clinic, found
seventeen out of thirty-five cases of puerperal thrombosis without fever.(27) Welch
has found marantic thrombi without any visible alteration in the vascular intima at

the site of thrombus.(52)
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individual predisposition to thrombosis. He has noticed thrombi
develop in the lower extremities and pelves of some patients
from time to time after attacks of slight general infection. He
attributes this predisposition to a peculiarity of blood opposite
to the one found in hemophilia. His observations are purely
clinical and he offers no experimental proof. Nevertheless it
is worth while bearing in mind, for it may account to a great
extent for some of the unexplainable puerperal and postoperative
thrombi.

The Progress of a Thrombus.—A thrombus usually beginning
as mural, may either remain as such or by continued growth
may fill the vessel and become an occluding thrombus. If the
thrombus is sterile it may go on to absorption,! organization,?
canalization,® calcification,* or bland softening with or without
embolism.®

“In septic thrombi the changes depend a great deal on the viru-
lence of the infecting organism. In mild infections the termina-
tion may not be different from that of the sterile ones.

In the severe infections, the bacteria finding a good culture
medium in the thrombus, may gradually change it into a puru-
lent mass and give rise, in bad streptococcic cases, to suppura-
tion and even gangrene of the blood-vessel. If an embolus be

! A thrombus of moderate size may, through leucocytic activity, undergo resolu-
tion and absorption, thus allowing the vascular channel to be restored to its natural
lumen. This, of course, is the most favorable termination of a thrombus if embolism
does not occur during the resolution.

? Organization is a substitution of vascularized connective tissue for the thrombus.
As a result of chemotactic irritation leucocytes and so-called migratory cells are
attracted into the site of the adhesion. Through their activities the thrombus is
slowly disintegrated and absorbed. While this absorption is going on, granulation
tissue forms in the thrombus, the cells being derived from the leucocytes, from the
endothelium and other fixed cells of the vessel wall, and the new vessels being derived
chiefly from the vasa vasorum. This new tissue gradually contracts, converting the
vessel into a small contracted mass of fibrous tissue, a fibrous cord with complete
occlusion. Such organization ends the danger of thrombus.

* The organized thrombus does not always tend to complete occlusion of the
vessel. The blood-vessel may only be narrowed at the site of the thrombus. It
may present a number or channels of a cavernous structure. These cavernous septa
or channels may disappear, restoring the lumen of the vessel with perhaps a few
fibrous bands as seen in the normal cerebral sinuses.

4 In certain regions of the body notably in the uterine plexuses, thrombi frequently
become the seat of calcareous deposits and are converted into phleboliths.

* Instead of organizing into connective tissue or calcareous substances, the throm-
bus may soften and liquefy. This process is called also puriform softening because
of the mistaken idea about its contents, which was supposed to have been pus. It
results from cell digestion by the thrombotic leukocytes or by the migratory cells
outside of the thrombus and consists of a brittle shell the interior contents of which
are composed of necrotic fatty leukocytes, albuminous and fatty granules, blood

igment and altered red corpuscles. This unorganized condition makes the throm-
us a starting-point for bland emboli, with the degree of the danger depending upon
the size of the embolus and the importance of the organism to which it is carried.
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detached from such a thrombus it may cause metastatic infec-
tion, the gravity of which depends on the virulence of the
infecting agent, the location of the embolus, and the general
resistance of the patient. So much for thrombus formation.

Now, before we take up septic thrombophlebitis, a few words
must be said about phlebitis and its relation to thrombosis. A
thrombus may exist without a phlebitis, for as referred to above,
vascular changes caused by slight injuries or nutritive disturb-
ances are sufficient to permit the platelet masses to adhere to
the vessel wall. A phlebitis even when septic may exist without
a thrombus for unless the inflammation is very severe and is
accompanied with periphlebitis, it supplies only one of the three
factors necessary for thrombus formation, 4.e., the diseased
vessel. When a thrombus is followed by a phlebitis or vice versa,
a phlebitis followed by a thrombus, a condition known as
thrombophlebitis appears, which may be sterile or septic. A
nonseptic phlebitis in presence of other necessary factors may
give rise to a sterile thrombus thus forming a nonseptic thrombo-
phlebitis.

A septic phlebitis or septic thrombus may respectively induce
a septic thrombus or a septic phlebitis and thus give rise to a
septic thrombophlebitis. But a mildly septic thrombus may,
by its irritative properties, cause a nonseptic phlebitis(s52),
and again, a mildly septic phlebitis may, in presence of other
favorable factors cause a nonseptic thrombus. We see then
that not every case of thrombus nor every case of phlebitis is
necessarily followed by thrombophlebitis, and not every case of
thrombophlebitis is necessarily septic.

Omitting from our further consideration the thrombus and
phlebitis as separate entities and excluding as far as possible
the sterile thrombophlebitis we shall now take up the septic
pelvic thrombophlebitis and attempt to bring out the points that
may throw light on the present status of its treatment.

Pelvic Septic Thrombophlebitis.—The most important and to
us the most interesting cases of pelvic septic thrombophlebitis
are those of puerperal and postoperative origin, and of these the
more common are the puerperal ones.

Septic Puerperal Pelvic Thrombophlebitis.—The striking fre-
quency of septic pelvic thrombophlebitis in the puerperium is
not difficult to explain. The condition of the blood, the dilated
blood-vessels, the torn and gaping sinuses, the presence of bacteria
in the vagina and the cervix, the extensive pelvic traumatism,
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the prolonged dorsal position and the after-effects of functional
disturbances of pregnancy, all these conditions are most favor-
able for thrombophlebitis.

As mentioned above, not every case of thrombophlebitis is
septic, but there is no question that the great majority of cases
of pelvic puerperal thrombophlebitis in septic cases are septic.
The bacterial agent of this form of thrombophlebitis is most
commonly the streptococcus. The rapidity and manner of the
extension of this form of thrombophlebitis depends on the degree
of the bacterial virulence and the degree of the patient’s resistance.
If the streptococci are highly virulent, especially if the patient
is of low resistance, the infection usually begins as phlebitis.
The streptococci enter from the endometrium into the endo-
thelium of the veins and rapidly ascend along the endothelium
of the vessels involving in a short time the uterine plexus, the
spermatic, hypogastric, iliac, femoral and even the vena cava.
Here the septic phlebitis is the predominant primary feature,
the thrombus formation being secondary. If suppuration occurs,
it begins at the vessel wall extending up and along the intima, the
thrombus undergoing purulent changes later. (24-29-11)

In the development of milder forms of puerperal sepsis the
veins are found thrombosed prior to the appearance of the in-
fection. The bacteria invading the sinuses attack the thrombus
first, and if suppuration takes place it begins in the center of the
thrombus, extends toward its periphery, setting up a secondary
phlebitis(11).

There is a form of puerperal septic thrombophlebitis that is
secondary to lymphangitis. The bacterial causative agent of
the lymphangitis may bring about a thrombophlebitis by local
extension, 1.e., the bacteria found in the area of the septic lymph-
angitis may attack the mneighboring vessels, causing septic
phlebitis and then a thrombus. This same bacterial agent may
cause thrombophlebitis through the general circulation, 1.e., the
bacteria may be carried from the lymphatic system into the
general circulation, cause the necessary blood changes, weaken
the heart force and thus bring about a thrombus in a pelvic
vessel that happens already to be injured or diseased. While
such a thrombus primarily is usually not septic, it generally
becomes so secondarily on account of the presence of the bacteria
in the blood. The septic thrombophlebitis thus formed is of
course secondary to the lymphatic infection and should be con-
sidered only as a complication of still graver an infection, i.e.,
lymphatic septicemia.
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Postoperative Septic Pelvic Thrombophlebitis.—The postopera-
tive pelvic thrombophlebitis, while found in about 2 per cent. of
laparotomies, is not as commonly met with in our practice as the
puerperal. We do not believe that the postoperative thrombo-
phlebitis is as frequently septic as the puerperal and we certainly
cannot adopt the view that pelvic thrombophlebitis is always
septic. The higher percentage of thrombophlebitis after myomec-
tomies than after salpingoodphorectomies for infected adnexa, is
sufficient to disprove it. Besides, a patient with a weak heart,
in a bad state of nutrition, who always shows a high platelet
count has all the factors necessary to give rise to aseptic throm-
bophlebitis if one or more of his veins is injured during operation
(by separation of adhesions, by pressure with retractors or by
simple chilling). There is no need to add infection as a require-
ment for postoperative pelvic thrombophlebitis.

But while we cannot consider infection as the only cause of
postoperative thrombophlebitis, it is unquestionably the most
common one and is almost always local. An infection carried to
the cellular tissues around a vein may give rise to a phlebitis
and periphlebitis, which limiting the vascular elasticity causes
local slowing of circulation. An endophlebitis with consequent
damage of the intima usually follows in such cases, bringing
about a vascular condition necessary for the attachment of the
platelet masses. If now the necessary blood changes are present
in the circulation, from one of the many possible causes septic
thrombophlebitis develops.(23)

It should be remembered here that in the postoperative just
as in the puerperal septic thrombophlebitis, bacteria are not
always found in the thrombus. In fact it is not always caused
by direct action of the bacteria. For, while streptococci enter
the lumen of the vessel to bring about a thrombus, the staphylo-
cocci and colon bacilli bring about a thrombus through the
actions of their toxins and the products of decomposition. Here
we may find an explanation for postoperative thrombophlebitis
in clean cases with mild general symptoms. In separating bowel
adhesions in such cases, the colon bacilli may find entrance into
the perivascular tissues and by their toxins cause thrombo-
phlebitis in the manner shown in Rubesch’s experiments.!

! Rubesch’s(45) experiments on animals with staphylococci and Heller's with
colon bacilli show that even if these bacteria are deposited near the surface of the
vessel wall, thrombi are found on the intima before the bacteria have a chance to
invade the entire vessel wall. In such thrombi no bacteria can be discovered, their
formation having been caused by bacterial toxins permeating the venous walls.



118 K. I. SANES,

Speaking of septic thrombophlebitis we must distinguish
_ between the acute on the one hand and the subacute and chronic
on the other. This distinction is based on the extent of the
gravity of the infection. The graver forms show an earlier
onset, severer symptoms, more rapid progress and higher
mortality. The milder forms show a later onset, milder symp-
toms, slower progress and a much lower mortality. The first
type is the acute one, the second the subacute or chronic.!

Acute Pelvic Septic Thrombophlebitis.—In our study of septic
pelvic thrombophlebitis we shall discuss chiefly the acute type,
referring only here and there to the chronic type wherever its
distinctive features demand it.

Symptomatology.—If we bear in mind the rapid progress and
high mortality of acute septic thrombophlebitis, we can easily
understand the importance of recognizing it early, for the
energetic treatment such a disease demands, must be under-
taken early if results are to be expected. To do this we must
have an early diagnosis. But can we do it? Mahler speaks of a
prodromal symptom consisting of a climbing or step-ladder pulse
with a temperature remaining mnormal. Michaelis(32) speaks
of a subfebrile temperature, meaning low rise of temperature
between g9 1/2° and 100°. Each of them considers his symptom
pathognomonic of oncoming thrombosis. If such symptoms
could be found they would be of great value but unfortunately
only a small number of authors confirm Mahler’s and Michaelis’s
claims, most of them discussing these symptoms either deny
their existence entirely or consider them rare. These prodromal
symptoms therefore cannot be relied upon, although it is worth
while bearing them in mind and to take advantage of them
when they do appear. '

The clinical phenomena of thrombophlebitis after its onset
vary with the degree of the severity and the rapidity of the
extension of infection. In mild forms, the subacute and chronic
types, the symptoms may be so mild as to make the early
diagnosis by clinical symptoms impossible.

The characteristic symptomatology of thrombophlebitis is best
seen in acute cases. In the acute cases observed by us, all
early cases, the clinical symptomatology at the time of the
pelvic examination was not sufficiently characteristic to deter-
mine the diagnosis. It was the detection of the thrombosed

! The sterile thrombophlebitis is mild and often unrecognizable and does not
come under the subject of our diagnosis.
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veins of the uterine plexus at the pelvic examination in con-
junction with the absence of any other palpable pelvic path-
ology, with the presence of general symptoms of infection, that
settled in our minds the diagmosis. Of the clinical symp-
toms that are now considered more or less characteristic and
that were found in our acute cases to be more or less constant,
the most valuable ones are the severe, frequent and irregularly
repeated chills, some lasting as long as fifty minutes. The
frequency of the chills in the beginning at least, did not in our
cases necessarily indicate a grave outcome. A case that within
one week after the first chill reached a normal pulse and tem-
perature had nine chills during the seven days.

Another feature in the symptomatology that is considered
rather characteristic and was found to be so in our cases is the
temperature with its irregular pronounced remissions. A sudden
rise of temperature accompanying the chill is followed within a
short time by a rapid fall to its previous level where, with slight
remissions, it remains until the appearance of the next chill. It
is not uncommon for the temperature to go up during the chill
to 106° and go down to about normal in half a day.

As to the pulse rate in our cases, it was found rather lower
than one would expect judging from the temperature. In a case
of ours that terminated favorably, the highest pulse was 120 and
when the temperature registered 105 and 105.2° the pulse was
96 and 108 respectively. In this particular case, the pulse, in
spite of the good behavior during the height of the disease,
became intermittent during convalescence.

An interesting symptomatic feature of the disease is the ab-
sence of pain. This is not due to mental dulness, for clearness of
mind is rather a general symptom of septic thrombophlebitis.
The patient as a rule does not suffer and feels comfortable except
for a short time during and immediately after the chill when she
is desperately ill.

Edema of the lower extremities was always met with in cases
of extensive thrombophlebitis, the extent of the edema depend-
ing on the severity of the pelvic thrombophlebitis. In one case
that was fatal the right leg was swollen to almost three times its
normal size and in another case the upper parts of both thighs,
both hips, the lower part of the abdomen and the vulva were
involved.

The blood picture was not found to be characteristic. Our
blood cultures were most frequently negative. Such findings
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can easily be explained. The bacteria only entering the blood
stream at intervals, are rapidly destroyed in the blood and the
various organs of the body. Examinations, therefore, made
more frequently and in more carefully selected moments should
give better results. In fact Lenhartz claims to have obtained
thirteen positive cultures in sixteen cases, his success, however,
as far as our knowledge based on literature is concerned, has not
been duplicated. So far as leucocytosis is concerned it does not
seem to depend so much on the severity of thrombophlebitis
itself as on its complications. The erythrocytes and the hemo-
globin are always low on account of the hemolysis. The influence
of septic thombophlebitis on the kidneys does not seem to be
pronounced. Albuminuria was found strikingly absent except
after the appearance of septic involvement of the kidney.

The complete symptomatology of the thrombophlebitis as
given above is not found in every case. If the thrombophlebitis
can be mapped out by palpation,! a diagnosis can be made no
matter how incomplete this symptomatology may be (lymphan-
gitis being the only condition to be excluded) but if it cannot be
mapped out, a sufficient number of characteristic symptoms,
above referred to, must be had before a diagnosis of septic
thrombophlebitis can be made.

There is a symptom-complex which if found, may make us
feel reasonably certain of the diagnosis of puerperal or post-
operative septic pelvic thrombophlebitis even in absence of
palpable pelvic veins. This symptom-complex we may describe
as follows: A fairly good general condition, with slightly ele-
vated pulse and temperature, with clear mind and good appear-
ance, interrupted at various intervals by irregular intermissions
of desperate disturbances consisting of a severe chill, with a
pronounced rise and characteristically rapid fall of temperature,
with a comparatively slight rise of pulse, and with a pronounced
general depression.

Prognosis.—If a case is diagnosed as that of septic thrombo-
phlebitis, how are we to take care of it? What mode of treat-
ment should we choose? In order to obtain a better under-

'In our experience the palpation of thrombosed veins of the uterine plexus is
easy, that of the ovarian is not easy. We are not speaking of the chronic ovarian
thrombophlebitis with extensive periphlebitis that one may feel through an abdom-
inal wall of moderate thickness, we are speaking of its acute form. We must say
here in a general way that a thrombus of the uterine plexus is easy to be diagnosed
early by pelvic examination even before the appearance of characteristic chills, while
thrombosis of ovarian plexus is difficult to diagnose early; the early diagnosis must
be made chiefly by symptomatology. If our view is correct, thrombophlebitis of
the uterine plexus should and will be diagnosed earlier than that of ovarian plexus,
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standing of the value of the different modes of treatment, letus
first discuss the prognosis of the expectant and operative treat-
ment, for on the prognosis must, to a great extent, depend our
judgment as to the choice of treatment.

The prognosis of thrombophlebitis of course depends on the
severity of the infection and the resistance of the patient. In
mild cases, subacute and chronic, the infection may remain
localized and the thrombophlebitis may undergo ome of the
favorable changes mentioned above, with or without embolism.
In severe cases, the acute ones, the cases that we are mostly
interested in, the mortality is high. Arnold W. W. Lea(32)
collected 566 nonoperative cases of thrombophlebitis pyemia
with 327 deaths. If we add to this Latzkos’ own nonoperative
199 cases of septic thrombi, with sixty-eight deaths, we get a
total of 765 cases with 395 deaths or a mortality of 51.6 per cent.
Of course if the statistics of the milder cases that now pass
unrecognized would be obtained, the mortality of nonoperative
thrombophlebitis would in all probability be found to be much
lower.

Now the mortality of operative cases, no doubt, must be
higher at present than it will be in the future when the diagnosis
will be made earlier. But we have no other way to judge rightly
statistics except as they appear in their cold figures. The
number of operations at our disposal at present may be too
small to make deductions from them, but if we are to use them
at all we must use them as we do in any other diseases or opera-
tions, that is, count all we have. Now counting them all, we
find the following:

Williams’ collected cases including his own five(53)........ 52" with 28 deaths.
Latzkos' own cases...........c.viuneinurainiananaanns 37 with 21 deaths.
Huggin’'s collected cases including his four with one death(z5) 25 with 13 deaths.
The writer’s collected cases................o.cu... e 8! with 2 deaths.
Total. oornin i e e e 122 with 64 deaths.
Cases.  Deaths.

J. W. Taylor(49), 1905. Vaginal..................... 3 o

A. A. Landin(28), 1906. Transper. lig. of rt. ovar...... I o

W. B. Bell(g), 1909. Trans. excis. of rt. ovarian.... 1 I

H. D. Bishop(6), 19og. Trans. excis. of rt. ovarian.... 3 1

Thus we get a mortality in operative thrombophlebitis cases
of 52.4 per cent.

If these statistics based on only 122 cases are of any value,
they show the mortality of operative thrombophlebitis to be
higher than the nomoperative. While the lack of experience

! We deducted from Williams’ statistics four of Latzkos’ cases with three deaths.
that we give under Latzkos’ own statistics
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and the unwillingness on the part of the patient and the hesitancy
of the profession to adopt early surgical measures account to a
great extent for the high mortality of the operation, yet at the
present stage of our experience it is difficult to say what the
mortality will be in the future. Cases may be operated on early
and die, in whom under expectant treatment the thrombus
might have undergone absorption, organization, calcification or
even softening with favorable termination.

With such a prognosis in operative and nonoperative cases
we cannot help but believe that the prophylactic and expectant
treatment must for the present occupy a very prominent position
in the care of this disease.

Prophylactic Treatment.—We saw that in the formation of
thrombus, the necessary factors are: 1. increase in number and
agglutinability of blood platelets; 2. retardation of the blood
current, and 3. pathological changes in the intima of a blood-
vessel. We saw also that in septic thrombophlebitis, in addition
to the above, infection must be added as a very important
factor. It is easily seen that the prophylactic treatment of sep-
tic pelvic thrombophlebitis should consist in measures directed
toward avoiding or correcting these factors. So far as the
blood changes are concerned, we have at the present state of our
knowledge, no measures to control them. *“If it were possible,
says Zurhelle, “to reduce the agglutinability of the platelet, as
great deal of good could result from such measures, but we are
not in possession of such measures.”’(54) We doubt, however,
that measures directed to diminishing the increased number and
agglutinability of platelets are desirable because platelet changes
are beneficial when abnormal conditions need their protection.
In this connection it should be remembered that even the
thrombus is a natural conservative process, for a septic parietal
thrombus is a temporary shield plastered on an injured vessel
wall to prevent either the bacteria and their toxins from entering
through it into the general circulation, or to prevent the bacteria
and their toxins already in the circulation from attacking it.
The same is true of the occluding thrombus. It is also protective
in character. Itis a temporary cork in the vessel lumen keeping
the circulation away from the diseased vessel or corking up the
infection in a limited area for the protection of the general
circulation. There is no reason therefore to look for measures
to combat this increase in numbers and agglutinability of
platelets. Prophylactic here consists in correcting the abnormal
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conditions calling for this increase, such conditions being chlor-
osis, posthemorrhagic anemia, convalescence from infectious
diseases, cachexias and bad states of nutrition in general.
Therefore if any of these conditions be present before delivery
or before serious operative procedures, they must be taken care
of by such prophylactic measures as good nourishment, tonics,
rest, fresh air, etc.

So far as preventing the retardation of the circulation is
concerned, the prophylactic treatment consists in adopting
measures to increase the weakened heart force and to avoid
anything tending to diminish this force. If a patient before
delivery or operation shows a lessened heart force it should be
toned up and strengthened by rest, therapeutic agents, etc.
While Jaschke(26) may be right that endocarditis with good com-
pensation, especially in young people with normal blood count,
needs no preoperative attention, it must not be overlooked that a
diseased heart cannot accommodate itself to the strain and shock
of an extensive operation as well as a good heart. For this
reason it may in such cases be a part of good prophylaxis to
avoid performing extensive operations at one sitting, also to
avoid prolonged anesthesia and to make every effort to allay
preoperative fear and excitement. As a prophylactic measure
against lowering heart force may be considered the free move-
ments after operation and labor, especially the early getting out
of bed. This allows the organs to resume earlier their normal
functions, the circulation to become more active, the blood pres-
sure to reach a more normal level and all this to increase the
heart force. There are plenty of clinical facts to prove this
statement. While statistics give 1 to 2 per cent. of postopera-
tive thrombophlebitis, the surgeons allowing their operative
patients out of bed early show a much lower percentage in their
cases. Thus Reese gives .4 per cent., Boldt .3 per cent., Mayos
1/3 per cent., Kroenig and Doederlein none(32). Of course this
early sitting up after operation cannot always be carried out.
Just as good judgment must be used in carrying out this pro-
phylactic measure as in other lines of treatment. It would be
poor judgment for instance to allow out of bed early a septic
case with a high temperature, an acutely anemic case after a
severe hemorrhage or a case with drainage through an abdominal
incision, but in the great majority of cases this prophylactic
measure can be enforced with great benefit. So much for pro-
phylactic measures against retardation of blood flow.

13
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The prophylactic measures against the third factor of thrombo-
phlebitis (the injury of the vessel wall) are but few and in general
this factor is beyond our control. Care, however, can be
practised during operation to avoid injuries to vessels wherever
it is possible. Profiting by the observations of Clark and Zweifel
referred to above, we may be careful to avoid pressure by
abdominal retractors on the epigastric veins and also pressure on
the popliteal veins, the result of prolonged Trendelenburg position
with bent knees,

The most important, most practicable and most efficient
measures against septic thrombophlebitis are the ones directed
against infection. They consist of course in careful observance
of asepsis in obstetrical and pelvic operative procedures. With
the present state of development of asepsis, and especially with
the easy access of surgeons to the aseptic technic of the operating
room, this prophylactic measure can be easily enforced. When
one considers that in 6ooo consecutive labor cases of von Herff’s
clinic there was no death from sepsis and that in 8000 cases in
Ahlfeld’s clinic there was only one death(32), the infection in
this case being carried in by the patient herself, there can be no
doubt that this prophylactic measure of thrombophlebitis can
be successfully carried out.

It should be remembered, however, that in septic puerperal
thrombophlebitis the infection is not necessarily carried in from
the outside for the vaginal lochia according to Bumm and
Seigert(32) was found to contain streptococci in from 50 to 75
per cent. of cases and the cervical lochia in 17.6 per cent. of cases.
If therefore retained membranes or placental tissue project into
the cervix or vagina they may carry infection into the uterus
without any external aid. The same may be true of lacerations.
Bathed in septic lochia, they may carry infection into the circu-
lation without outside interference. As a prophylactic measure
against the infective agent of septic pelvic puerperal thrombo-
phlebitis must also then be given the complete evacuation of
the uterus and the repair of lacerations.

Expectant Treatment.—The comparison between the mortality
of the expectant and the surgical treatments of thrombophle-
bitis led us to state that the expectant treatment at present must
be favorably looked upon. Now the chief dangers of septic
thrombophlebitis are embolus, secondary organic changes and
exhaustion.

Emboli become detached most commonly from thrombi that
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undergo purulent softening. Not all septic thrombi so changed
give off emboli and not all emboli are fatal. Again, not all septic
thrombi undergo purulent softening. We do not know what
percentage of septic thrombophlebitis undergoes the favorable
thrombotic changes discussed above, but we have every reason
to believe that it is high. Just as a septic exudate frequently
terminates in absorption or in an aseptic connective-tissue
formation, so may a septic thrombus terminate in absorption
or in one of the favorable formations seen in the sterile thrombi.
The frequency with which we meet phleboliths in the pelvic x-ray
pictures should prove this point. In more than 50 per cent. of
x-ray plates taken in Mayo's clinic for diagnosis of renal or
urethral stone, phleboliths were found. If we could add to
the number of patients in whom phleboliths were found the
number in whom the thrombi were absorbed or had undergone
organization, canalization, and softening the percentage would
be a great deal higher. It would appear from these observations
that thrombi in the pelvic cavity are almost general. Of course
most of these thrombi must be sterile, but there can be no
question that quite a number of them at one time or other were
septic.

Not only the thrombus but the phlebitis as well may undergo
favorable changes. There is no reason why it should not undergo
the reparative changes that are commonly seen in the different
tissues. The progress then of thrombophlebitis may under
favorable conditions, lead to a favorable termination. If it
were possible for us to find and induce these favorable conditions,
a successful expectant treatment could easily be outlined. Let
us see then what are the favorable conditions that can be
induced.

In our expectant treatment we have to take into consideration
the infecting bacteria, the thrombus and the phlebitis. If we
could eliminate the infection a great element of the danger
could be excluded. Infection could be excluded by the destruc-
tion of the bacteria, but in the present state of our general
therapeutics, even of vaccin and antitoxin therapy, the bacterial
agents of thrombophlebitis cannot be destroyed. While this is
true, yet, we can to a certain extent increase the bac ericidal
powers of the patients’ blood, (phagocytosis, opsonins, etc.) by
increasing her body resistance. Herein lies the first principle
of the expectant treatment of thrombophlebitis, for by increas-
ing this resistance, we may increase greatly the reparative power
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of the inflamed veins and thus reduce or eliminate the danger.
Of course this does not eliminate the possibility of embolism.
Emboli can be detached at any time but this detachment is
especially favored by increase of pressure behind the thrombosed
portion of the vessel. Such increase of pressure may be brought
on by disturbance of the organs involved in the thrombophle-
bitis, as by motion, pressure, rubbing, etc., or by sudden increase
of heart action, as by stimulation, excitement, exercise, or in-
rease of blood pressure from any cause. Herein lies the second
principle in the expectant treatment of septic thrombophlebitis.
For by keeping the diseased parts at rest, the heart action and
blood pressure at their even and normal level, we can easily
avoid the disturbance of the thrombus, allowing it under the
increased body resistance to undergo the possible favorable
changes without detachment of emboli. Having these two
principles in view, we can outline an expectant treatment which,
while not ideal is at least rational. It consists in adopting
measures to increase body resistance, to keep the parts involved
at perfect rest and to keep the circulation and blood pressure
at as even and normal level as possible. These measures are:
A nutritious diet, tonics (cardiac stimulants to be avoided as
much as possible), careful attention to the eliminating organs,
sleep, avoidance of all excitement, perfeect rest of the part in-
volved in the thrombophlebitis and strict avoidance of pelvic
examinations, of treatments such as douches, enemas and
of such nursing at that attended with rough handling of the
patient.

Such expectant treatment should give fairly good results, but
septic thrombosis in spite of this treatment must show a high
mortality, for a virulent type of streptococcic infection especially
in a puerperal uterus, spreads so rapidly along the endothelial

surface of the pelvic veins that neither ordinary body resistance

nor perfect rest can control it. It can easily be understood,
therefore, why the surgical mind turned to surgical procedure
for remedies to combat septic thrombophlebitis.

Surgical Treatment.—Stimulated by the success the otologist
attained in lateral sinus pyemia by ligation of the internal
jugular veins, gynecologists introduced a similar procedure in
pelvic septic thrombophlebitis. This procedure has so far not
been received enthusiastically by the pelvic surgeons. Eighteen
years have passed since its introduction to the gymecological
mind by Freund and only 122 cases could be collected by the
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writer from a rather extensive reading of the literature on this
subject. As at present practiced the operation is performed
through the abdominal and vaginal routes and consists in the
ligation of the infected veins (with or without a phlebotomy) or
in the excision of the vein. We shall first consider these different
methods and then discuss their remedial value in the treatment
of thrombophlebitis.

Abdominal Route.—The exiraperitoneal abdominal route has
been recommended highly by Trendelenburg, von Herff, Lenhartz
and others. This method has recommended itself especially
in purulent thrombi because of the possible avoidance of per-
itoneal infection from septic thrombi. Even Bumm, who is
strongly in favor of the transperitoneal route speaks favorably
of this method for unilateral septic ovarian thrombus.(24)!
But this route has objections. It requires two incisions in a
bilateral involvement. It mnecessitates extensive dissection
with danger of infection of the lymphatics. It gives us a deep
wound making the veins inaccessible and therefore difficult to
expose, differentiate and inspect. For this reason mistakes are
not infrequent. Williams(53) in his collection of fifty-six cases
shows that Lenhartz in his eighth extraperitoneal operation
tied off a ureter while ligating the left spermatic vein, ligated
twice the pudic for the hypogastric vein and in one of these
two cases ligated also a small vein for the spermatic. Another
disadvantage of this route is its high mortality. C. J. Miller(39),
cites 40 per cent. mortality for the extraperitoneal and only 21.66
per cent. for the transperitoneal route. Williams collected
fifteen extraperitoneal cases with a mortality of 8o per cent.(53.)

The wntraperitoneal route is the one strongly advocated by
Bumm(11) and has more followers than any other route.? The

! An incision is made about 1/2 inch from a parallel to Poupart’s ligament,
dividing the skin, muscle and fascia. All the structures including the peritoneum
are then reflected inward until the brim of the pelvis and the iliac veins are
ex . The exposure of the ovarian veins is easy, but that of the hypogastric
veins, in case of inflammatory exudate in the broad ligament is extremely difficult.
The possible injury to the ureter is also extremely great.

* A median incision is made and search is made for thickening or infiltration
along the course of the ovarian and hypogastric veins. If found, the presence of
thrombosis at the seat of infiltration is almost certain. In case of ovarian throm-
bosis the peritoneum is incised over the vessel, an aneurysm needle is passed
under it and the vessel is ligated as far above the thrombus as practical. In
case of thrombosis of the hy&)ogastric vein it is necessary to draw the uterus firmly
over to the opposite side, finding the hypogastric vein on the inner side of the
artery. The peritoneum is divided exposing the vein which is then ligated close
to the entrance into the common iliac. The median iliac, if present, should be

ligated at the same time. If the ligation is high, it may, in order to expose the field
of operation, demand considerable eventration with its consequent shock.
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advantages of the transperitoneal method are: The vessel can
be readily inspected, traced and isolated, making it compara-
tively easy to decide which vessels and how far they are throm-
botic and where and how to ligate or excise. Mistakes, however,
are possible even by this method, for such an experienced opera-
tor as Leopold ligated the hypogastric artery for theiliac vein (33).
By this route the ureter can be kept in sight better than
the extraperitoneal route and therefore injury to it can.better
be avoided during the operation. By this method a thorough
inspection can be made of the pelvic organs, a bilateral ligation
or excision and if necessary operations on the pelvic organs can
be performed at the same time. Retroperitoneal infection or
infection of the peritoneum itself can be discovered, that might
" be overlooked during an extraperitoneal operation. The mor-
taility does not seem to be as high as in the extraperitoneal route.
Williams(53) analyzed forty-one cases done by the transperit-
oneal route, with a total mortality of 43 per cent. while as
mentioned before, in fifteen extraperitoneal cases there was a
mortality of 8o per cent.

Ligation with panhysterectomy for early acute thrombo-
phlebitis cases had been advised on the grounds that in such cases
a septic endometritis and metrophlebitis usually exist. Ligation
alone, by not removing the dangerous pathology, cannot relieve
thecondition. Opitzand Lenhartz(42) found pus in the uterus in
most cases of chronic pyemia, especially in thrombophlebitis of
the hypogastric vein, and thercfore advise in acute cases hyster-
ectomy with the ligation of the hypogastric vein. Latzko(30)
reports thirteen hysterectomies (three without ligation) with
eight deaths or a mortality of 61 per cent., which compares
favorably with that of simple ligation in acute cases. Bumm(11)
speaks against hysterectomy for.acute cases stating that the
operation is useless, but a 39 per cent. recovery makes the
operation seemingly worth while to undertake.

The Vaginal Route.—Thrombosed veins of the uterovaginal
plexus can sometimes be reached by the vaginal route. Usually
only a phlebotomy is performed and drainage is established
through the vaginal incision.! Taylor of Birmingham(49), who

! An incision is made over the thickened thrombosed vein, felt through the vagina
and carefully avoiding the uterus. The veins are exposed, ligated if possible, the
blood clots are turned out and drainage is established through the incision A
search is made through the incision for any pockets of pus about the vessel and if
found an additional drainage is established. As Latzko puts it, the effect of this
incision is similar to the one the otologist achieves by making the jugular skin
fistula of Alexander, (49).

h_
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suggested the operation, reported three cases with three re-
coveries (1go5). Latzko reported ten cases with five deaths, a
total of thirteen cases with five deaths, or a mortality of 38.4
per cent.

Ligation and Excision Compared.—A question of great impor-
tance in the operation is whether ligation of the vein above the
thrombus is sufficient or excision of the vein between two
ligatures must be practised.

The choice between these two methods depends a great deal
upon the length of time from the beginning of the disease and
on the seat of the disease. Ligation is the simpler, safer and
easier. The results obtained by ligation are: 1. The checking
of the extension of the infection; 2. prevention of metastasis;
and 3. drainage of bacteria in a local area(53).

In acute cases according to Bumm(11) ligation is of no use.
It should be remembered that in septic thrombophlebitis the
venous wall may be involved by septic changes for a considerable
distance above the thrombus, and if the vessel is tied a short
distance from it, the clot that forms on the proximal end of the
ligature will surely be septic(s).

As to the vessel to be ligated, some advise the ligation of the
vessel involved only, others advise the ligation of all four vessels
(Bumm(11) and von Bardeleben(2)).

There can be no question that excision is the better procedure
in case of purulent softening of the thrombus (the excision to
be done with the cautery knmife). It prevents the passing of
septic material into the collateral circulation, for as G. R. Noble(41)
puts it, “A ligature is a poor barrier for a flood of pus
dammed up behind it."” But excision is exceedingly dangerous
and difficult in thrombophlebitis of the hypogastrics and common
iliacs. Literature does not report such cases as far as we know.
Both Bumm and Trendelenburg(29), while considering the extir-
pation of the veins desirable, state that it is possible only with
the spermatic veins.

In a number of the ligation cases phlebotomy was performed.
The phlebotomy after ligation of course is possible only in the
ovarian thrombophlebitis cases and then only through the
extraperitoneal route, but as Haeckel(20) justly says, “‘The
danger of retroperitoneal infection and the imperfect drainage
makes it a poor procedure.” Latzko performed fourteen phle-
botomies after a preliminary ligation. Ten of these cases died,
giving a mortality of 71.4 per cent.(30).
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It is interesting in this connection to call attention to the
operation suggested by Trendelenburg for removal of emboli
from the pulmonary artery. He operated twice. With the
first case he failed completely. The second case lived fifteen
minutes. Sievers reported a case in which he removed two
emboli from the pulmonary artery. The patient lived fifteen
hours though there was no heart action noted during the opera-
tion. Kongers reported a case that lived five and one-half
days and died of infection.

Comparing the mortality of the expectant and operative
treatment of septic pelvic thrombophlebitis, one might justly be
led to look with disfavor on the present operative procedures.
But the last word on this treatment has not yet been said. If
we, as a profession will give up every new surgical procedure that
starts out with a high mortality, the progress of surgery will be
very slow. The early mortality of fibroid operations was more
than 3o per cent. and yet it is now considered one of our greatest
surgical triumphs. Let us take the view that a surgical procedure
that is rational must not be given up in its beginning because
of its mortality. The ligation of a vein above the seat of a septic
thrombophlebitis, checking its septic extension, preventing its
metastasis and changing it into a local infective process is to a
great extent a logical and rational procedure. But while it is
logical and rational and justifies us in giving it a trial, in spite
of the high mortality, we must always bear in mind its objection-
able features, of which the most serious are the following.

. 1. Lymphatic infection may accompany thrombophlebitis or
may even be its causative factor. The ligation or excision of
the veins will not stop such pelvic infection.!

2, Early in the disease and even later there may be in the
pelvis a number of slightly inflamed veins with small unrecogniz-
able mural thrombi. Left undisturbed these septic foci will
keep up the infection in spite of the operation. The postopera-
tive histories and autopsies prove this.

3. In severe infections the septic phlebitis may extend far
above the thrombosed portions of the veins. The ligation or
excision of the vein even at a distance from their thrombotic
portions may not include all the infected part or parts of the
vein and therefore may not check the progress of the disease.

'Grossman in fifty-one septic cases found fourteen thrombophlebitis cases,
twenty-four lymphangitis and thirteen mixed. Thus in twenty-seven cases of
thrombophlebitis there were thirteen or about fourty-eight per cent. accompanied
by lymphangitis. This percentage is rather high but it indicates how frequently
in one’s experience lymphangitis may complicate thrombophlebitis.
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4. The operation itself presents difficulties that lead to serious
consequences even in the hands of experienced operators. The
operation requires handling of the thrombosed vessels making
it possible for emboli to detach themselves from the thrombus,
with all the dangers incident to such occurrences. The veins
cannot always be recognized and isolated even by experienced
operators. Wrong veins were ligated, ureters were included
in ligation, an artery was tied for a vein by such an expert
operator as Leopold, and the same surgeon was compelled to
give up the ligation because of the difficulty of separating the
iliac vein from the artery. Again, ligation alone is frequently
an incomplete procedure, and excision is impractical in the iliac
vessels. To the operative difficulties we may add the fact that
usually the patient herself is a very bad subject for operation.
These are the disadvantages that we must bear in mind in
deciding our choice of treatment. At the same time we must
remember that if the thrombophlebitis be left alone the septic
vein may undergo favorable reparative changes and that the
thrombus itself may undergo resolution, organization, canaliza-
tion or phlebolithic transformation and thus become harmless.

Conclusion.—As we have said above the operative statistics do
not compare favorably with that of the expectant treatment!,
but better acquaintance with the early symptoms of thrombo-
phlebitis and lymphangitis, better recognition of the pathological
characteristics of the septic thrombosed vessels, and improve-
ments in technic may in the near future give the operative
treatment a great many advantages over the expectant
treatment as presently practised.

With the hope of contributing to the development of the
diagnosis and surgical technic of septic pelvic thrombophlebitis,
the gynecologists might feel justified in utilizing this procedure
in the treatment of these cases, but in what class of cases one
should adopt this procedure is not easy to definitely state. Sofar
as the writer is concerned he feels at present that one is justified
in undertaking the operation under the following conditions.

1. When a thrombophlebitis is diagnosed by vaginal exami-
nation before the appearance of chills, especially in the absence
of pain (lymphangitis is usually accompanied by pain). Ligation
by the transperitoneal route of the two veins of the side involved
or of all the four veins if both sides are involved, should be the

! The gynecologists therefore have at present sufficient reasons for being slow
to give up the expectant for the doubtful surgical treatment.



132 K. I. SANES,

operation of choice, for in such cases the venous infection may
be localized and by ligating the veins the extension of infection
may be overcome.

2. In chronic septic thrombophlebitis when the general
condition of the patient between chills is fair, when there are
no coincident or complicating conditions, making the operation
useless. In such cases the operation may consist of a trans-
peritoneal ligation and in case of purulent softening and peri-
phlebitis, an additional extraperitoneal incision and drainage.
This with our present state of technic is practical only in the
chronic ovarian thrombophlebitis.

3. As a procedure of last resort in any acute case unless it be
definitely known to terminate fatally. While this class of cases
will give a high mortality an occasional favorable result may
be expected. The operative procedure will of course depend on
the extent of the disease and the condition of the patient.

4. In acute cases with palpable veins, that come under obser-
vation after a number of chills with general condition between
chills fair but getting gradually worse. Here, ligation of all
four vessels with or without a panhysterectomy depending upon
the patient’s general condition, might be indicated.

5. In acute cases without palpable veins in presence of the
symptom-complex above referred to and with a fair general
condition. Here, for the present during the experimental stage
of the operation, ligation with or without hysterectomy might be
practised.
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Park BuILDING.

DISCUSSION ON THE PAPERS OF DRS. FINDLEY AND SANES.

Dr. R. R. Hucacins, Pittsburg, Pa.—This subject is too in-
teresting to let it pass without some discussion, and for fear
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that I may appear too enthusiastic about operation in certain
instances, I would like to say that I believe there are a large
number of cases that recover without operation; that we find
many mild cases of septic thrombophlebitis that recover under
palliative treatment. On the other hand, my own personal
experience shows six cases of the severe form in the last twenty
years with five deaths under palliative treatment. Having this
record, it seemed I could not make it much worse, and I decided
two years ago that in the next case of septic thrombophlebitis
I would explore the abdomen, see what was the matter, and if
possible ligate the vessels. I did this, and the patient recovered.
Since that time I have had three- other cases, a total of four
with three recoveries.

There are only three points for discussion: the first is the diag-
nosis, the second, the indications for operation, and third, the
technic. In regard to the diagnosis, there seems to be a good
deal of doubt on the part of the medical profession as to our
ability to make a diagnosis in these cases. I believe there is a
picture which is almost typical clinically of thrombophlebitis in
the vast majority of instances. If there is a temperature such
as is portrayed on these charts, with marked remissions, varying
from a high point to almost normal or below, accompanied by
chills and corresponding variations in the pulse rate, when the
temperature is low the patient feels well and looks fine, but when
the temperature goes up, there is a corresponding rise in the pulse
and an increase in the severity of her symptoms, we are justified
in suspecting the presence of this variety of infection.

How are we able to differentiate this form of infection from
septicemia, which is the one thing with which it is most likely to
be confused? As a rule, in septicemia, we do not find the wide
fluctuations of temperature and frequent recurrence of chills,
We do not have the intervals of apparent improvement, and the
symptoms in every way seem more grave than in the early days
of thrombophlebitis. The blood cultures in the latter are almost
always negative, especially in the early stage, unless compli-
cated by a septicemia. I believe that in nearly every case of
septicemia, with the employment of good technic, the bacteria
are found in the blood stream. To sum up in a case of this kind,
going on day after day, with recurrence of chills, negative blood
cultures, and the absence of local signs pointing to a lymphangitis
or peritonitis, my belief is that an exploratory operation should
be done. As to the technic of the operation, the abdomen should
be opened in the midline which will give a good view of the veins
and abdomen. In my experience, this had not done the patients
any harm. If an accompanying lymphangitis is found, I see no
reason why its presence forms an objection to operation, because
there is no place in the body where infection is more dangerous,
if allowed to progress, than in the lymphatics in the retro-
peritoneal space. If the veins are found thrombosed they can
be ligated from within more easily than by the extraperitoneal
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method. The abdomen can then be closed and if drainage is
necessary, it is not difficult to make an extramedian incision,
push the peritoneum forward, and drain behind the peritoneum
to the region of the kidney, or downward into the pelvis, behind
or between the layers of the broad ligament.





