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TABLE 11X

Results of Dissections

Corrected
Code and Category Number | Percentage Persentags
a) Direct Popliteal to Profunda 8 36 38
1. Profunda- L) Conneetion between Profunda and
Popliteal tributary of Popliteal 10 L5 48
Connsctions; ¢) Between Profunda V. and Venae
Com. of Popliteal A. & 18 19
2., Venae Comitantes of Popliteal Artery Communicate
with those of Femoral Artery. 19 86 86
a) Less than half-way to
Profunda V. 2 9 11
3. Level of
Sartnatics of b) More than halfe-way to
" Profunda V. 9 41 50
Venae Comit.
of Tunded 4. ¢) At or in Profunda V. 5 33 o8
d) Proxima to termination of
Profunda V, 2 9 11




TABLE III

Distribution of Thromboses in 287 Legs operated on for

Deep Vein Thrombosis

High Onset

Low Onset

Localised

With distal
propagation

lLocalised

With proximal
propagation

s (15%)

186 (65%)

(151 (119)

24 (9%)

(1) The figure in the localised peripheral deep vein
thromboses referred to patients as these had
bilateral superficial femoral vein ligatien,
and the leg involved was frequently not deter-

mined,

{(2) 1Inecludes 14 non-occlusive iliofemoral venous

thromboses.




TABLE IV

Distribution of Thromboses in 55 cases presenting with Pulmonary
Embolism, initially without clinical leg signs

Opset in iliofemoral segment 36 -
“"Silent" legs 14
“Late" legs 22

Onset in peripheral segment 19
"Silent" legs 11
"Late" legs 8 *

"Silent" indicates no clinical signs, and in the iliofemoral
segment non-occlusive thrombosis.

"Late" indicates that clinical signs subsequently developed.

% 2 of these cases showed propagation into the iliofemoral segment.



Comparison of

TABLE V

Mortality in Peripheral and Iliofemoral

Venous Thrombosis

Pre-operative Postoperative Embolism
Embolism
Non=fatal Fatal
Iliofemoral
Thrombosis 113 25 7
{Thrombectomy)
Lower Segment
Thrombosis
(Superficial 31 3 0
femoral vein
ligation)




TABLE VI

Leg invelvement in 228 cases of Iliofemoral Venous Thronbosis

Right leg Left leg
D.V.T.

without embolism 26 (20%) 100 (50%)
D.V.T.

with embolism 46 (37%) 80 (635)
Total® 72 (28%) 180 (72%)

* 24 cases had bilateral iliofemoral thromboses.



TABLE VII

"Late" clinical iliofemoral involvement in 113 cases

with pulmonary embolism

High onset 22
Low onset 2
Total 24 (219 of all cases

with embolism)



TABIE VIII

Distribution of Throwboses in 238 legs with compleie

iliofemoral oceclusion

High Onset
Localised WM dlaFal
propagation

Low Onset

with propagation

28 (12%)

186 (78%)

24 (10%)




TABLE IX

Anticoagulant Failure

Total lleferred after failure
of anticoagulant therapy

With embolism 113 * 81 (71%)

Without embolism 118 * 40 (34%)

* 73 patients are included in both groups as they had 1
episode with embolism and one without, the attacks
being separated in time.




TABLE X

Distribution of Thromboses in 1l%4 patients with Pulmonary Embolism

. Thrombectomy
;i:ni::is and/or Venographic
gn Evidence
Remaining proximal 17 13
Iliofemoral With distal propa- (1)
gation 66 = 80
Ouset "Silent" legs 14(2)
Tetal 83 107
Remaining Peripheral 20 2003)
Peripheral With proximal exten- ()
sion 16 6
Onset "Silent" legs 11(5)
Total 36 37

(1) Includes 11 cases with dual origin.

(2) "Silent" leg denotes incomplete iliac occlusion here.
(3) 1Includes 6 "late" leg cases without extension.

(4) Includes 2 "late" leg cases with extension.

(5) Asymptomatic peripheral thromboses, of which 6 gave rise to
symptoms following superficial femoral vein ligation.




TABLE XI

Signs of Deep Vein Thrombosis Present but Unrecognised

Segmené invelved

Iliofemoral Peripheral
Hemaining localised 6 4

With propagation 22 . 1

Total 28

\J1




TABLE XII

Diagnostic Difficulties

289% Cases of Occlusive Iliofemoral Thrembosis

Not diagnosed when signe present 47 (17%)

Not diagnosed when signs present
including embolism 28 (10%)

#75 were treated conservatively



TABLE XIII

Clinical Leg Involvement in Iliofemoral Thrombosis
(228 patients)

Bilateral involvement 24 (11%)
Venous gangrene b (2%)
Blue leg 141 (62%)
Associated embolism 113 (49%)

"Silent" leg 14 (6%)



TABLE XIV

"Malignant" Thrombo-embolism - 18 cases

Bilateral iliofemoral involvement
Repeated episodes before thrombectomy
Recurrent attacks after thrombectomy
Eventual inferior vena cava ligation
Mortality

* 3 During present illness

1 from mesenteric venous occlusion in a
subsequent pregnancy.

11

10

Iy %



TABLE XV

Venous Gangrene

On anticoagulants Number with iliofemoral
Number of Cases when gangrene developed or caval thrombosis
Authors In Series | With gangrene Number | Percentage Number | Cases Examined¥

Haimoviei (1951) 2 2 2 100% 2 =
Catchpole (1957) 5 3 3 100% 2 2
Humphrey and Davie

(1954 1 1 1 100% 1 -
Ross et al. (1961) 11 11 6 54% 8 8
Cywes and Louw

(1962) 2 1 1 100% 2 -
Lowenthal and May

(1965) 5 5 3 60% 2 2
Sutton (1966) 6 6 4 66% 2 2
Present Series 6 5 3 50% 6 6
Total 38 3 23 60% 25 20

* Post-mortem, Operation, Venography




TABLE XVI

Venous Gangrene - & Cases
Case Previous Iliofemoral
No. | Sex Age | Aetiology |Anticoag. | Embelism | Shock |Thrombosis* | Thrombectomy | Died Comment
1 Female| 67 | Post- Yes Yes Yes Yes MNe Yes ——
operative
2 Female| 72 | Spontaneous Yes Yes Yes Yes Yes Yes | Incomplete
thrombectomy and
early rethrombosis
3 Male | 42 | Spomtaneous No Yes No Yes No No | Relatively mild
disease
L Female| 54 |Medical No Yes No Yes Yes Yes | Death resulted
from carotid
artery occlusion
5 Male 43 Spontaneous Yes Yes No Yes Yes No —
6 Male | 48 |Post- No No Yes Yes Yes No | Died 3/12 later
aoperative from carcinoma

* Determined by venography, operation or auiopsy




TABLE XVII

Age Distribution

Youngest
Oldest

Average age

Average age with embolism

Average age without embolism

Years

19

45

49
42



TABLE XVIII

Sex Incidence in Venous Thrombosis

Female Male
With embolism 66 (58%) 47 (42%)
Without embolism 82 (69%) 36 (31%)

Total 148 (64%) 83 (36%)



TABLE XIX

Aetiological Factors

2351 Episodes of DVT

idiopathic
Medical
Postoperative

Ante- and post-partum

%0 (17%)
42 (18%)
95 (41%)
54 (23%)



TABLE XX

Clinical Follow-up of Iliofemoral Venous Thrombectomy

Group A No venographic control

104 cases - over 2-14 years (average 8 years)

Normal legs 46 (44%)
Minimal complaints 48 (46%)

Venous insufficiency 10 (10%)



TABLE XXI

Correlation of Venographic and Clinical Follow-up

Group A

31 Cases - 2-14 years (average 6 years)

Venographic Follow-up

Normal Direct Cross
Clinical Follow-up upper segment | Channels | Channels
Normal legs 10 2 1
Minimal complaints 2 5 8
Venous insufficiency 0 1 2




TABLE XXII

Operative Clearance and Hethrombosis within 14 days

67 Cases
Post~operative Venography
Operative Partial Complete
Clearance Ne change |Hethrombosie | Rethrombosis
Complete clearance 42 (63%) 37 (55%) L (7%) 1 (1.5%)
Partial clearance 25 (37%) 16 (25%) 6 (9%) 3 (4.5%)




TABIE XXIII

Correlation of Venographic and Clinical Follow=up

Group B

3 months = 5 years (average 3 years)

Venographic Follow-up

Normal Direct Cross
Clinical Follow-up Upper segment | Channels | Channels
Normal legs 10 55 0
Minimal complainte 3 b 1
Venous insufficiency 0 0 &




TABLE XXIV

Clinical Fellow-up of Iliofemoral Venous Thrombectomy

Group B

54% cases ~ over 3 months - 7 vears (average J years)

Normal legs 29 (54%)
Minimal complaints 20 (37%)
Venous insufficiency 5 (9%)

* 25 had venographic follow-up (Table XXIIl)



TABLL XXV

Post~thrombectomy Hethrombosis

lethrombosis Tetal Late No

Total within 1% days Heviewed Rethrombosis Change
Complete clearance 42 5 16 3% 13
Partial clearance 25 9 9 2% 7

* 2 Cases had a further episcde of iliofemoral venous thrombosis treated comservatively
6 months and 2 years later.




TABLE XXVI

llethrombosis in Incomplete Clearance

Hesidual Partial Hethrombosis Complete Rethrowhosis
Thrombus Operative No change of upper segment of upper segment
Common iliac
vein 20 14 5 2
Common iliae and
external iliac
vein 5 3 1 1




LEffect of pre-operative delay on venous clearance

TABLE XXVII

and post—operative rethrombosis.

56* Cases with early post-operative venography

Delay 14 days

Delay 14 days

Total | Rethrombosis Total | Rethrombosis
Complete clearance 27 L L 1
Partial eclearance 21 6 L 3

* Ixcludes silent leg cases and caval thrombectomites.




TABLE XXVIII

Clinical Hesponse 252 Venous Thrombectomies

ol | MEDER ) e
Complete clearance 78 0 0
Incomplete clearance 126 1 21
Failure 483 5 12

(1) Cases where leg signs did not subside within 36 hours.

(2) Cases where temperature, E.S.H. or leg signs failed to
subside.




TABLE XXIX

Pulmonary Embolism Following Iliofemoral Venous Thrombectomy

228 Cases
Postoperative Fatal
i Non-fatal embolism Embolism
Pre-operative
embolism 113 * 21 (19%) 7 (6%)
No embolism
before operation 118 * 4 (3%) 0

# % patients are included in both groups as they had one
episode with and one without embolism, the attacks
being separated in time.




Embolism after Thrombectomy related to pre-operative delay

TABLE XXX

228 Cases
Delay in days 0 -2 2 =7 7 = 14 15 +
Non=-fatal embolism 2 4 5 14
Patal embolism 0 1 0 6




TABLE XXXI

Control of Embolism by Iliefemoral Venous Thromwbectomy

*lli Cases
Complete Partial a
Clearance Clearance Failure
Total 35 53 23
Farther embolism 3 (8%) 10 (19%) 8 (35%)
Fatal embelism (4] 4 (8%)

5 (13%)

* 2 died at operation.




TABLE XXXIII

Uperative Clearance in Occlusive Iliofemoral Thrombosis

Venographic Assessment

Right Leg Left Leg
Complete Clearance ] 22
Partial Clearance 10 37

This includes six cases with bhilateral thrombosis,
but excludes 8 cases with embolism and non-
occlusive thrombosis and 6 occlusive cases
treated by caval thrombectomy.



TABLE XXXIV

Caval Thrombectomy

Total 7
Deaths 2%
Follow-up 5

Patent iliofemoral
segment y 5

¥ Deaths not related to thrombo-
embolism.



TABLE XXXV

Iliofemoral venous thrombosis in pregnancy

51 Cases
Without With
Embolism Emboliem Total
Ante-Partum 14 5 19
Post-Partum 23 10 353




TABLE XXXVI

Topieal Urokinase in Post-Thrombectomy Residual Thrombosis

UROKINASE
Iliofemoral Venographic Critical Venographic
Case Clearance at Evidence of Activator Dosage Duration Total Evidence of
No. Thrombec tomy Rethrombosis Concentration u/min. in hours Dose Lysis
1 Incomplete Slight 120 u 120 18%
240 63 225,000 u Slight
2 Incomplete Nil 35 u 5 11 50,000 u None
3 Incomplete Minimal 60 u 120 234 175,000 u None
4 Incomplete Nil 105 u 210 i 175,000 u None

Cost range per patient £76 - £342,

None of these patients demonstrated systemic fibrinolysis.




Topical Urokinage for Rethrombosies after Thrombeetomy

TABLE XXXVII

UROKINASE
l1liofemoral Venographic Critical Venographic

Case Clearance at Evidence of Activator Dosage Duration Total Evidence of
Ne. Thrombectomy Rethrombosis Concentration u/min. in hours Dose Lysis
5 Incomplete Mederate 100 u 160 7% 50,000 u Complete
6 Incomplete Extensive 120 u 200 6

250 12 250,000 u None
7 Incomplete Moderate 60 u 120 113 75,000 u Moderate
8 Incomplete Extensive 120 u 240 8

480 6 300,000 u Slight
9 Complete Extensive 100 u 150 6

200 6 125,000 u Moderate
10 Incomplete Extensive 90 u 180 8

360 6 205,000 u Slight

None of these patients demonstrated systemic fibrinelysis.
Cost range per patient £76 - £456.




TABLE XXXVIII

Low Dose Urokinase in Iliofemoral Venous Thrombosis

Fibrinogen and Plasminogen changes

Fibrinogen Plasminogen
Pre~infusion 520 * 60 5.4 £ 0.5

Lowest wvalue
recorded 530 £ 120 5.00 * 1,3



TABLE XXXIX

Streptokinase in Post-thrombectomy Rethrombosis

RETHROMBOS IS STREPTOKINASE
Time from Time from
1 Time from Radiographic Start of Completion of
Case | Delay before | Operative | Time after Rethrombosis | Assessment Infusion to Infusion to Haemorrhagic
No. | Thrombectomy | clearance |[Thrombectomy Type to infusion of Lysis Comment [Maximum Lysis | Maximum Lysis [Reaction Features Deaths
1 5 days Incomplete 2 days None 3 days almoat - 3 days 2 days No No Gastrie
occlusive complete Carcinoma
2 3 days Incomplete 3 days Occlusive 12 days marked no channel 5 days 4 days No Wound No
produced Haematoma
3 5 days Incomplete 6 days Occlusive 30 days maried channel 3 days 2 days No No Empyema
produced
A 3 days Incomplete 3 days Oeclusive 12 hours moderate channel* 3 days 1 day Yes No Myocardial
produced infarction
5 14 days Incomplete | 14 days Non- 24 hours moderate - 3 days 1 day Yes No No
occlusive
6 4 days Complete 2 days Non- 12 hours complete - 6 hours N.A, Yes No No
ocelusgive
7 3 days Incomplete 3 days Occlusive 36 hours mariked no channel 2 days 0 No Wound Ne
produced Haematoma
rethrombosis
8 2 days Incomplete 2 days Ocelusive 3 days maried channel 24 hours 12 hours No Profuse No
produced Wound
rethrombosis Bleeding
9 1 day Incomplete 1 day Non- 3 days none - - N.A. No Wound No
occlusive Haematoma

1 Time from thrombectomy to first signs of rethrombosis.

* Complete clearance established at autopsy.




TABLE XL

Streptokinase Therapy - Complications
Allergie Wound
Case No. Reaction Haemorrhage Haematoma Embolism Death

1 No No No No Yes (Carcinoma Stomach)
2 No No Yes No No

3 .zo No No No Yes (Empyema)

Y Yes Ne No No Yes (Coronmary Occlusion)
5 Yes No No No No

6 Yes No Ne No No

7 No No Yes Ne No

8 No Yes* Yes No No

9 No No Yes No No

* Haemoglobin fell from 75% to 35% over 36 hours and required 5 pints of whole blood.




TABLE XLI

Streptokinase in Post-~Thrombectomy Rethrombosis

Desage
Duration Pre-infusion Plasma Eqw”w””mﬁwuw”mww

Case of Infusion Fibrinogen Level

No. i 3 o (hours) Total Dose mg./100 ml. EﬁwwwuwoMu.
1 HQQ-OQO U 29 2,350,000 U 500 80

2 160,000 U 28 3,100,000 U 460 290

3 100,000 U 27 2,850,000 U 540 290

4 100,000 U 52 5,850,000 U 530 80

5 500,000 U 48 #oQ°c¢OOO U 530 320

6 100,000 U 28 2,850,000 U 410 135

7 500,000 U L8 5,000,000 U 460 300

8 500,000 U 36 3,750,000 U 380 240

9 100,000 U 28 3,100,000 U 320 250




TABLE XLII

Streptokinase in Iliofemoral Venous Thrombosis

Delay from Radiographic
Case ocelusion to assessment Haemorrhagic

No. streptokinase | Embolism of lysis Comment, Reaction features lethrombosis
1 N/A Yes Complete Cardiopulmonary

function improved Yes Yes Ne
2 4 days Yes Complete Cardiopulmonary

function unaltered *Yes Neo No
3 4 days Yes Marked itethrombosis on

streptokinase No No Yes
4 6 days No Complete Rethrombosisg

post streptokinase No No Yes

* Developed bronchospasm on sireptokinase, but had had bronchuspasm

prior to therapy.




TABLE LXIII

Comparison of Thrombin Clotting with Whole Bloed Clotting

Saphance Thrombin Whole blood
femoral Time 012:;:ng cl:?ﬁ:ng Lysis/Thrombosis
infusion (hrs.) [ .
(secs) (mins)
T 0 21 5 T‘
Streptokinase Thrombolysis
24 120 6.5
Rethrombosis
28 48 7
42 120 22
68 120 20
Heparin Thrombolysis
75 50 15




TABLE LXIV

Experimental Veno-Venous Dypass Grafts

20 Dogs
lleconstructions Patent
First series 6 3
Second series 6 5
Third series 8 8

Total 20 16 (80%)



TABIE 1IXV

Experimental Veno-~Venous Bypass Grafts

20 Dogs
Karly Venography . Graft State at time of sacrifice
Series Dog No.

(3=-4 weeks post-op) Duration | Venography | Autopsy
1 occluded 6/12 occluded | occluded
2 occluded 6/12 occluded occluded

1 3 patent 6/12 patent patent
A occluded 6/12 occluded | oecluded

5 patent 6/12 patent patent

6 patent 2.5 yrs. patent patent

7 patent 6/12 patent patent

8 oceluded 6/12 occluded patent

o 9 patent 8/12 patent patent

10 patent 2 yrs. patent patent

11 patent 8/12 patent patent

12 patent 6/12 patent patent

13 patent 6/12 patent patent

14 patent 6/12 patent patent

15 "oceluded” 2/12 "occluded" | patent

16 patent 6/12 patent patent

3 17 patent 6/12 patent patent

18 patent 8/12 patent patent

19 patent 8/12 patent patent

20 patent 8/12 patent patent




Legend to FiG. 1

Diagrammatic representation of the deep venous system of the
lower limb

{a) Clessical anatomical arrangement.

(b) Deep venous system based on detailed dissection.

Note the connection of the profunda femoris vein with the
popliteal vein and venae comitantes, the continuity of the
popliteal and femoral venae comitantes, and the termination
of the femoral venae comitantes near the origin of the

common femoral vein or even higher.
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Legend to FI1G. 2

Diagrammatic representation of the deep venous system of the lower

limb in linear form te clarify communications

(a) Classical anatomical arrangement.

(b) Detaile from dissection.

The plexus of veins in the popliteal fossa is formed by the union
of the venae comitantes of the lower leg arteries, and the
popliteal vein and the venae comitantes of the popliteal artery

both arise from this plexus,
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Legend to FIG. 3

Left superficial femoral vein occlusion

Follow—up wvenogram 3 months after superficial femoral vein
ligation and division for post-partum deep vein thrombosis.
The prefunda femoris vein is the major route of venous
drainage of the lower limb. The femoral venae comitantes have
enlarged to a considerable size, and one cross channel is visua-

liged.






Legend to FIG. 4,

Superficial femoral vein oececlusion

Follow=up venogram 4 ye.rs after thrombectomy with ligation and
division of the superficial femoral vein. Immediately below
the origin of the common femoral vein one of the venae comit-
antes is so large that it could easily be mistaken for the
superficial femoral vein. Despite the marked increase in

size of the venae comitantes the valves remain competent.






Legend to FiG. 5

Superficial femoral vein ligation

Follow-up venogram 3 years after superficial femoral vein
ligation, showing all three major collateral routes of venous

drainage.






Legend to FIG. 6

Superficial femoral vein occlusion
Follow-up venogram 2 years after venous thrombectomy of the
upper segment with ligation and division of the superficial

femoral vein.






Legend to FiG. 7

Diagranmatic representation of the collateral venous sysiem

of the iliofemoral segment
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Legend to FiG. 8

Diagrammatic representation of the major collateral routes

of venous return in upper segment occlusion

(a) Left common iliac occlusion.

(b) Complete iliofemoral occlusion.

Key: Continuous line - major route of venous return.
Interrupted line - less important collateral channels.

Dotted line - least important routes of collateral

venous return.






Legend to FIG. 9

Left iliac occlusion

This patient, who had an extensive iliofemoral venous thrombosis,
was seen too late for venous thrombectomy to be effective and
had persisting venous insufficiency. The presacral cross
channels are well outlined, and in the lower part of the film

the superficial cross-over channels are in evidence.






Legend to F1G. 10

Left common iliac occlusion

Follow-up venogram 11 months after venous thrombectomy for
iliofemeral venous thrombosis. Operative venography had
demonstrated persisting occlusion of the common iliac vein.
Despite this the patient had only moderate venous insuffic-
iency. Collateral venous drainage is provided by the large
ascending lumbar wvein, and the cross-over channels in the

presacral and uterine plexuses.






Legend to FIG. 11

Complete iliofemoral occlusion

Venography 4 months after unsuccessful thrombectomy late in the
course of an extensive deep venous thrombosgis, The super-

ficial femoral vein is also occluded.






Legend to FIG. 12

Complete left iliac and femoral vein oeclusion

Pre-operative venogram in a patient with an extensive post=-
partum deep vein thrombesis. After venous thrombectomy, a

marked decrease occurred in venous insufficiency.






Legend to FIG. 13

Long-standing bilateral iliofemoral occlusion

Follow-up venogram 7 years after vencus thrombectomy with
superficial femoral vein ligation and division on both sides.
Patient had a small ulcer at the left ankle but no venous
insufficiency., The external and common iliac veins are
replaced by the venae comitantes of the corresponding arteries.
These channels could easily be described as recanalising main

veins.






Legend to FIG, 14

Valve competence in a dilated vein (after Kelly 1930)

Thie patient had a radial artery/cephalic vein A~V fistula. With
the artery occluded at the fistula the vein was empty (B)

indicating that competent valves prevented it filling from above.



. Dilatation of radial vein:
Vein emptied by stripping,
showing competency of

valves.
"After Kelly"

A
B.



Legend to FIG, 15

Diagrammatic representation of a venous circle

This shows that for the cross-connection to act as a collateral
channel the valves must be rendered incompetent and the

direction of flow reversed.






Legend to FIG. 16

Thrombus removed from common iliac vein at thrombectomy

The thrombus was pale, laminated and extremely tough to

handle.






Legend to FIG, 17

Thrombus removed af thrombectomy

The white thrombus in the upper part was from the external
iliac and common femoral veins. The cast of the lower
segment shows coagulated whole blood in the superficial
femoral vein, with eolder thrombus in the popliteal vein

and one of its lewer leg tributaries.






Legend to FiG. 18

Diagrammatic representation of the spites of inception of
venous thrombosis

Three are in the upper segment, and three in the lower.



Ext. iliac v.

Common fem. V.

Long saph. V. ﬂ
\ Profunda fem. v.

AU~

\
.

i',\

==

+— Popliteal v.

Post-tib. v.
Soleal
sinuses




Legend to FIG. 19

Pre-~occlusive iliofemoral venous thrombosis

Patient was a 43 year old woman with three episodes of
pulmonary embolism.  She had suffered a left iliofemoral
venous thrombosis 20 years previously with persisting
swelling in that leg. Venography (Fig. 19a) by the
intraosseous xoute on the left and direct femoral puncture
on the right demonstrated the left iliofemoral thrombosis
as well as non-obstructing thrombus in the right common
iliac vein and the inferior vena cava. Thrombectomy via
the right common femoral vein resulted in complete
clearance with arrest of the disease, TPost—operative
venogram (Fig. 19b) shows complete right iliofemoral and

caval clearance.






Legend to FIG. 20

Post-partum upper venous segment thrombosis

A 24 year old woman developed slight pain in the left calf
3 days after delivery. There was no leg swelling but
increased venous markings in the upper thigh. There was
tenderness in the inguinal and supra-inguinal regions as
well as the calf. At thrombectomy the femoral vein was
patent but venography via a {ributary of the saphenous
vein showed complete occlusion of the common iliac and

incomplete thrombosis of the external iliac vein.






Legend to FIG. 21

Post-clearance venogram in case shown in Fig. 20

This appearance was obtained after large amounts of
thrombus had been removed from the upper seguwent,
and was maintained throughout the post-operative

period.






Legend to FIG. 22

Operative venograms during thrombectomy

(a) Early film -~ the interpal iliac system is free of
thrombus although there is thrombus
in the external and common iliac
vein.

(b) Late film ~ the external iliac vein has been cleared
but common iliac occlusion persists.

The internal iliac system is not filled.






Legend to FIG. 23

"Bleed-back" at thrombectomy

Diagrammatic representation of incomplete thrombectomy
demonstrating how a good bleed-back can be obtained

in suech circumstances.






Legend to FIG. 24

Incomplete iliac thrombosis

Recurrent pulmonary embolism with "silent" legs in a 58 year
old man. Bilateral femoral venography revealed right
incomplete iliac thrombosis. (No collateral channels are
seen - an indication that there is no venous insufficiency.)

Patient was successfully treated by thrombectomy.






Legend to FIG. 25

-

Nature of thrombus in incomplete iliac thrombosis: thrombus
removed from iliac vein at thrombectomy

(Same case as Fig. 24)
01d thrombus with more recent thrombus adherent to the
surface. Fraéments from the newer thrombus produced

embolism.






Legend to FIG. 26

Thrombus propagation in veins = diagrammatic

The use of terms such as "free-floating" thrombus (Homans)
has led to the erroneous impression that extending thrombus
is unattached (1). This is rare for thrombus is almost
invariably adherent to the vein wall at one point at least
(2), and the risk of this tail "breaking off" is not as

great as the literature suggests.






Legend to FiG. 27

Embolus detachment by Valsalva manoeuvre

Arrest of venous flow during the Valsalva manoeuvre leads
to venous distension (c.f. (1) and (2)) and this results
in stripping of the thrombus from the venous wall ghown
in the transverse section. With the release of pressure
the increased blood flew drives the thrombus towards the

heart.






Legend to FIG. 28

Incomplete iliac_ thrombosis with leg symptoms

This 37 year old woman suffered pulmonary embolism 10 days
after hysterotomy and tubal ligation. She had slight left
calf discomfort and swelling with minimal increase in
venous markings in the thigh. Bilateral venography
revealed extensive non-occlusive thrombosis of the left upper

segment. Patient was successfully treated by thrombectomy.






Legend to FIG., 29

Post-thrombotic narrowing of the right common iliac vein

This 55 year old man developed leg pain and swelling, which
settled rapidly with elevation, while in bed with diver-
ticulitis 1 year previously. Since that time he had
slight venous insufficiency in the form of leg tightness
at the end of the day, and night cramps. Bilateral
femoral venography showed marked narrowing of the right

common iliac vein.






Legend to F1G. 30

Diasgrammatic representation of errors in calf and thigh
measurenents

The hollow in the antero-medial aspect of the normal leg
and thigh is the scurce of the error. (For full

description see text page 49).



NORMAL SWOLLEN




Legend to F1G. 31

Saphenous Thrombophlebitis

Bilateral femoral venogram in a man with saphenous thrombo-
phlebitis without embolism. A filling defect in the
common femoral vein due to thrombus projecting from the
mouth ofltha saphenous is demonstrated. At emergency

high saphenous ligation this plug of thrombus was extracted.






Legend to FIG., 32

Saphenous Thrombophlebitis

Diagrammatic representation of sites of iliofemoral
venous thrombeosis which may give rise to embolism in

asgociation with saphenous thrombophlebitis.



LONG
SAPHENOUS
VEIN

PROFUNDA



Legend to FIG. 33

Leg swelling in venous gangrene

The graph shows the variation in leg size measured at a
constant point in the leg. The volume at 3 was 2460 mls.
The reduction in size produced by thrombectomy, even though
incomplete, is shown, [External iliac artery ligation

produced dramatic improvement.
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Legend to FIG. 34

Bilateral venous gangrene

Case 2 (Appendix IV ) = 72 year old woman.

The extensive bilateral gangrene is typical. The right
leg is swollen and shows other evidence of venous insuf-
ficiency. The left leg is not swollen but external iliac

artery ligation had been carried out on this side.






Legend to FIG. 35

Venous gangrene - Autopsy

Case 2 (Appendix 1V) - same case as Fig. 34.

Two sections of 1.V.C. and aorta, one upper abdomen, the
other lower. The inferior vena cava is occluded at both
levels while the aorta is fairly healthy. The venous
system was shown to be occluded throughout the lower

limbs, while the arteries were patent.






Legend to FIG. 36

Venous Gangrene

Case 5 -~ 43 year old man

There is gangrene of the toes and skin of dorsum of the foot.
This photograph was taken 10 days after thrombectomy and
the leg is no longer swollen or cyanecsed. The tips of the

toeas separated with conservative care.






Legend to FIG. 37

Venous Gangrene

Case 5 = 43 year old man
There is gangrene of the skin over the calf and most of the
gastrocnemius muscle is necrotic. This photograph was taken

late in the disease when separation was advanced.






Legend to FIG. 38

Venous Gangrene - Follow-up venogram after caval thrombectomy

Case 5

A 43 year old man with bilateral venous gangrene, treated by caval
thrombectomy with dramatic improvement. Follow-up venogram
2% years later shows completely normal iliofemoral segments.

This patient had no venous insufficiency.






Legend to FIG. 39

Impending venous gangrene

This 54 year old man developed an extensive left iliofemoral
venous thrombosis after resection of a colonie carcinoma.
The leg was intensely blue. The leg was pold to the knee and
sensation was absent over the foot and diminished to knee level,
There was hypotension (B.r. 86/50) due to sequestration of fluid

in the leg. Photography % hour before thrombectomy.






Legend to FIG. 40

Hesponse to thrombectomy

Same case as Fig. 39. 12 hours after thrombectomy showing
dramatic decrease in the size of the limb, and improvement in

colour, Warmth and sensation had returned to the limb.






Legend to FIG. 41

Normal iliofemoral venograms

A 31 year old woman with suspected venous gangrene had bilateral
femoral venograms carried out., As these were normal conserva-
tive care was continued and anticoagulant drugs discontinued

with rapid reselution of symptoms and signs.






Legend to FIG.42

Diagrammatic representation of thrombectomy via the common

femoral vein.
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Legend to FIG. 43

Progress of thrombectomy under venographic control

(a) Farly film showing complete common iliac occlusion with
marked cross circulation.

{b) A small channel-has been established through the common iliac
vein,

{(¢) The iliace are clear but thrombus persists in the inferior
vena cava.

(d) This post-operative venogram, which is identical to the final
operative film shows complete clearance of the iliac veins
and the inferior vena cava. Collateral channels no longer

fill.



POST OP.




Legend to FIG. &4

Thrombectomy under venographic control

A 34 year old man with a traumatic paraplegia developed an
extensive iliofemoral thrombosis associated with pulmonary
embolism 2 weeks after his injury. Venous thrombectomy was
carried out. In (a) there is considerable residual thrombus
which was removed before the final operative film (k). Complete
clearance was maintained as shown in (c¢), the venogram on the

11th postoperative day.






Legend to FIG. 45

Thrombectomy vunder venographic control

Spontaneous iliofemoral venous thrombosis in a 54 year old
female. (a) Venogram taken after removal of a large quantity
of thrombus. |Noie persisting thrombus in the external iliac
vein, There is a left sided inferior vena cava. (b) Venogram
taken just prior te suturing the vein. Clearance of the ilio-

femoral system is complete.






Legend to FIG. 46

Additional radiographic &id in thrombectomy

Post-operative iliofemoral venous thrombosis in a 26 year old
female, The Fogarty catheter has been passed to the vena cava
and the bag inflated with 60% urografin. The catheter has been
withdrawn until it impacted at the mouth of the common iliaec
vein and the film exposed. The catheter has clearly traversed
the left common iliac vein and the balloon is in the inferior
vena cava., This indicates the upper limit of thrombosis, and by
comparison with venograms, aids the assessment of the extent of

residual thrombus.






Legend to FIG.47

Fogarty catheter deflected up ascending vein

Post=partum iliofemoral venous thrombosis in a 32 year old female.
The Fogarty catheter has been deflected up the ascending lumbar
vein (a). Common iliac occlusion persists (b). Diagranmatie
representation of this situation. This illustrates how estimation
of clearance, based on the length to which a catheter can bhe

inserted, can be incorrect.






Legend to FIG. 48

Thrombectomy under venographic control

Left iliofemoral venous thrombesis at 38th week of pregnancy in
a 22 year old female. The patient was delivered by caeserian

section and left femoral thrombectomy was then performed.

(a) Early film during thrombectomy

Nete (1) common iliae vein is oceluded.

(2) the ascending lumbar vein is filling through small
tributaries only.

(3) the external iliac vein contains thrombus.

{(b) Venogram just prior to suturing the vein

I+t was impossible to clear the left common iliac vein.
Although the Fogarty catheter could be inserted to 35 cm.
it repeatedly passed up the ascending lumbar vein. The
large direct collateral channel provided by the ascending

lumbar vein is apparent. (c.f. Fig. 45 where there was a

left-sided inferior vena cava.)






Legend to FIG. 49

Normal iliofemoral venogram

A 25 year old woman 2} years after right venous thrombectomy.
Both iliofemoral segments are clear. The distinct notch
produced by the overlay of the right common iliac artery on
the left common iliac vein is apparent. The absence of
collateral channels confirms that there is no venous

obstruction.






Legend to FiG. 50

Normal iliofemoral venogram

The potential collateral channels are not demonstrated.






Legend to FIG. 51

Direct collateral channels of the iliofemoral segment

A 68 year old man, Venography 4 years after venous thrombectomy.
Hle had minimal venous insufficiency with subjective symptoms
mainly ecramp but without clinical signs of swelling or increased

venous markings. The main channel shown is a large ascending

lumbar vein.






Legend to FIG. 52

Iliaec venae comitantes

A 52 year old man with postoperative right iliofemoral thrombosis
treated conservatively. Venography 10 months later shows that
the main drainage is by way of the internal iliac vein to
common iliaec venae comitantes, He had moderate symptoms without

aigns of venous insufficiency.






Legend to FlG. 53

Arrest of the thrombophlebitic process by thrombectomy

A 40 year old man with postoperative iliofemoral venous thrombosis.

Temperature and L.5.1. settled rapidly following thrombectomy.
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Legend to FIG. 54

Diagrammatic representation of thrombectomy via the inferior

vena cava.
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Legend te FIG. 55

Iliofemoral thrombosis on iliac kinking

A 66 year old woman with carcinoma of uterine body had radium
followed by total hysterectomy and bilateral salpingo-oophor-
ectomy carried out by the vaginal route so that pelvie floor
repair could be undertaken at the same time, The ovaries were
adherent to the lateral pelvic walls and there was considerable
difficulty in removing them. Despite prophylactic anticocagulants
the patient developed a right iliofemoral wvenous thrombosis. Final
operative venogram (a) showed considerable narrowing at the termi-
nation of_ the external iliac vein. Two months later she developed
a left iliofemoral thrombosis. Again the final operative venogram
(b) showed narrowing at the same point. On both sides the
narrowing is extraluminal and was thought to result from the pull

of the ligated infundibulo-pelvie ligaments. (c.f. Fig. 56.)






Legend to FIG. 56

Iliac “kinking" during pregnancy

A 26 year old primipara developed a severe right phlegmasia
caerulia dolens in the 32nd week of gestation. At thromb-
ectomy no clot was found and venography showed almost complete
occlusion at the termination of the external iliac vein (a).

As this had disappeared on venography 2 weeks after delivery (b)
it was interpreted that the "kinking" was the result of pull of

the gravid uterus on the broad ligament.






Legend to F1G. 57

Pogtoperative rethrombesis following blood transfusion

A 25 year old woman developed left iliofemoral venous thrombosis

while undergoing treatment for ulcerative colitis.

(a) Thrombectomy resulted in complete clearance which was

maintained in the early postoperative stage.

(b) Symptoms recurred 24 hours after an infusion of 4 units of

whole blood and venography revealed extensive rethrombosis.






Legend to FIG. 38

Fibrinolysis (schematic)
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Legend to FiG. 59

Sapheno~femoral infusion (diagrammatic)

The tip of the catheter is at the sapheno-femoral junction.
This catheter is used for plasminogen activators or heparin

saline infusions and for postoperative venography.
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Legend to FIG. 60

Urskinase for residual thrombus after thrombectomy

Case 1 -~ 24 year old woman

(a) Final operative venogram

The external iliac vein is clear but mural thrombus persists

in the common iliac vein.

(b) Venogram after 30 mins. urokinase

The common iliae thrombosis has progressed to occlusion,

(e) Venogram after urokinase

Considerable lysis has occurred. There is now a channel
through the common iliae vein, but there is persisting

mural thrombus.






Legend to FIG. 61

Urokinase in post-—thrombectomy rethrombosis

Cagse 5 =~ 24 year old woman

(a) Final operative venogram

Clearance is almost complete, although a little mural

thrombug persists in the common iliac vein.

(b) Venogram after 3% hours of urokinase

Common iliac thrombus has increased and considerable
thrombus surrounds the catheter in the external iliac

vein.

(c) Venography 2 days after stopping urckinase

The iliofemoral segment is completely clear.






Legend to FIG. 62

Urokinase in post-~thrombectomy rethrombosis

Case 7 - 56 year old woman

(a) Venogram on 9th day after thrombectomy

Complete common iliac occlusien, present since operation, is
apparent, and there is a large filling defect in the

external iliac vein due to thrombus.

(b) Venogram days after urokinase

The common iliac occlusion persists but the external iliac

vein has been completely cleared of thrombus.



AFTER UROKINASE




Legend to FIG. 63

Urokipage in poste-thrombectomy rethrombosis

Cagse 8 = 47 year old man

(a) Venogram on 3rd day after thrombectomy

There is common iliac obstruetion and considerable mural

thrombus present in the external iliac vein.

(b} Venogram 8 hours after urokinase

There is now a channel through the common iliac vein, but
mural thrombus persists in both the external and common

iliac veins.
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Legend to FiG. 64

Urokinase in post-thrombectomy rethrombosis

Case 9 =~ 25 year old woman

(a) Final operative venogram showing complete clearance.

(b) Venogram 12 hours after infusion of 4 units of whole blood
showing marked rethrombesis.

(¢) Venogram 12 hours after (b) showing that rethrombosis is more
extensive,

(d) Venogram 48 hours after urokinase showing considerable, though

incomplete lysis eof throwbus.






