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Noninvasive measurement of ambulatory venous pressure via
column interruption duration in chronic venous disease
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ABSTRACT

Background: Column interruption duration (CID) is a noninvasive surrogate for venous refill time (VFT), a parameter used
in ambulatory venous pressure measurement. CID is more accurate than invasive VFT measurement because it avoids
errors involved with indirect access of the deep system through the dorsal foot vein. The aim of this retrospective single
center study is to analyze the clinical usefulness of CID in assessment of chronic venous disease (CVD).

Methods: A total of 1551 limbs (777 patients) were referred with CVD symptoms over a 5-year period (2018-2023); CID, air
plethysmography, and duplex reflux data were analyzed. Of these limbs, 679 had supine venous pressure data as well.
The pathology was categorized as obstruction if supine peripheral venous pressure was >11 mm Hg and as reflux if duplex
reflux time in superficial or deep veins was >1 second. CID was measured via Doppler monitoring of flow in the great
saphenous vein (GSV) and one of the paired posterior tibial (PT) veins near the ankle in the erect posture. The calf is
emptied by rapid inflation cuff. CID is the time interval in seconds when cephalad venous flow in great saphenous vein
and posterior tibial veins reappear after calf ejection. A CID <20 seconds in either vein is abnormal similar to the threshold
used in VFT measurement.

Results: Thirty-two percent of the limbs had obstruction, 17% had reflux, and 37% had a combination; 14% had neither.
Higher clinical-etiology-anatomy-pathophysiology (CEAP) clinical classes (C4.¢) Were prevalent in 44% of pure reflux,
significantly less (P < .0001) than in pure obstruction (73%) or obstruction plus reflux subsets (72%), partly reflecting
distribution of pathology. There is a progressive increase in supine venous pressure and abnormal CID (P < .0001 and P <
.0001, respectively) in successive CEAP clinical class. No such correlation between CEAP and any of the reflux severity
grading methods (reflux segment score, Venous Filling Index, and Kistner axial grading) was observed. Abnormal CID
(55%) was more prevalent in higher CEAP classes (>4) (P < .0001) than in lesser clinical classes (0-2) or limbs with neither
obstruction nor reflux (P < .01).

Conclusions: Obstruction seems to be a more dominant pathology in clinical progression among CEAP clinical classes
than reflux. CID is abnormal in both obstructive and refluxive pathologies and may represent a common end pathway for
similar clinical manifestations (eg, ulcer). These data suggest a useful role for CID measurement in clinical assessment of
limbs with CVD. (J Vasc Surg Venous Lymphat Disord 2024;12:101861.)
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obstruction

Column interruption duration (CID) is a noninvasive
measure of ambulatory venous pressure (AMVP)." The
importance of AMVP as a global index of calf pump func-
tion was recognized early with the discovery of the
unigue venous pressure changes that occur in superficial
and deep veins in the calf with ambulation.” Clinical
measurement of AMVP however was not easy because
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of difficulty and risks of access, particularly of deep veins
(eg, posterior tibial [PT] vein). This difficulty was eased
somewhat with the proposition that dorsal foot venous
pressure access can reflect deep venous pressure dy-
namics.®>® Clinical measurement of AMVP in patients
with chronic venous disease (CVD) in the last four de-
cades have mostly used this technique for AMVP mea-
surement. It is now known that the pressure profile in
the dorsal foot vein is different from that in deep veins
and also from the great saphenous vein (GSV).”® This is
due to differences in capacitance, compliance, and vari-
able compartmentalization of the segments by order of
valve closure during pressure recovery.

It has been known that the decrease in the pressures in
the GSV and the PT vein with calf exercise is related to
closure of a key valve or valves in these veins at or below
the knee*® We now know that these key valves are
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more caudally located than previously thought; they are
positioned in the saphenous and PT veins in the lower
one-third of the leg.! The closure of these key valves is
accompanied by tube collapse (deflation) of the veins
below the closed valves. This process results in a steep
decrease in the venous pressures in the collapsed seg-
ments lasting a period of =20 seconds until refill from
inflow restores pressure and flow. Measured AMVP pa-
rameters are known as percentage drop and venous refill
time (VFT). A percent decrease of =50% and a VFT of
=20 seconds is considered normal. The VFT is more
important than percent drop because it is abnormal
thrice more often than the percent drop in limbs with
CVD and is abnormal in all but 4% of limlbs with abnormal
percent drop.'® Axial flow in the great saphenous and PT
veins is interrupted until there is full recovery of pressure
from inflow. There is segmentation of the venous column
during the period of tube collapse below the closed key
valves. The resumption of flow in the axial veins (GSV
and PT veins) indicates the end of column interruption
and corresponds with pressure recovery. We showed in
an earlier publication that the CID in the great saphenous
and PT veins can be measured noninvasively by moni-
toring flow resumption in these veins via duplex doppler
after calf emptying is accomplished with rapid inflation/
deflation cuffs. CID is thus a noninvasive surrogate for
the VFT parameter in AMVP!

The aim of this retrospective, single-center study is to
analyze the clinical usefulness of CID in the assessment
of a large cohort of patients with symptoms of CVD
referred to our tertiary center for evaluation; peripheral
venous pressure measurement and duplex examination
for reflux are used respectively to identify obstruction
and reflux in the patient cohort.

METHODS

Patients

A total of 1551 limbs (777 patients) with symptoms of
CVD referred to our institution over a 5-year period
(2018-2023) were analyzed.

Normal volunteers

Normal values obtained from 32 limbs in 16 healthy vol-
unteers without clinical history or manifestation of
venous disease were used as controls for comparison.

Clinical assessment

Patients underwent CVD-oriented clinical evaluation
and investigations for assessment of reflux and obstruc-
tion in the symptomatic limb. The information provides
pathology the “P” component in the clinical-etiology-
anatomy-pathophysiology (CEAP) classification. Investi-
gations for reflux included Duplex examination and air
plethysmography (APG). Obstruction was assessed by
measurement of supine venous pressure, which is a
more objective parameter than phasic variations in flow
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ARTICLE HIGHLIGHTS

- Type of Research: Single-center retrospective anal-
ysis of prospectively collected data in a large cohort
with chronic venous disease (CVD)

Key Findings: The pathology of 1551 limbs with CVD
(679 with pressure data) were analyzed. Clinical-
etiology-anatomy-pathophysiology (CEAP) class was
strongly correlated to obstruction but not reflux. Col-
umn interruption duration, a noninvasive measure of
ambulatory venous pressure, was shortened in both
obstruction and reflux correlating with CEAP class.
Take Home Message: Measurement of supine
venous pressure and column interruption duration
are useful investigatory tools in limbs with CVD to
define pathology. Obstruction is more dominant
than reflux in CEAP class hierarchy.

.

assessed by duplex. CID measurements were routinely
carried out in all patients.’

Duplex examination for reflux. Patients were exam-
ined for reflux in the erect position using rapid infla-
tion/deflation cuffs (Hokanson, Bellevue, WA) as
previously described." A segmental score was derived
when reflux was present. One point was awarded for
each of the following vein segments when reflux was
present: GSV, small saphenous, femoral, profunda fem-
oris, popliteal, PT, and perforator veins. The maximum
score of 7 was obtained when all the named segments
were refluxive." Reflux was also classified by Kistner's
Axial reflux grading: grade O, no reflux; grade 1, reflux to
the thigh; grade 2, reflux below the knee; and grade 3,
reflux to the ankle.

Air plethysmography. A commercially available instru-
ment (ACI Medical, San Diego, CA) was used. Plethysmo-
graphic parameters were obtained per the protocol
described by Christopoulos.” A venous filling index
VFloo of >2.3 mL/second was considered abnormal.

CID measurement. CID was measured in the erect po-
sition as previously described.' Briefly, calf emptying was
obtained by rapid inflation cuffs pressurized to 110 mm
Hg. This is known to empty the calf as well as or better
than the traditional 10 toe stands. All flow in the PT vein
and GSV cease with column interruption. Calf emptying
results in tube collapse (disinflation) of the calf veins.
Duplex monitoring of GSV and one of the paired PT veins
above the ankle shows cessation of flow which can last
=2 minutes in healthy limbs. Resumption of flow in-
dicates column restoration (Fig 1). Pressure recovery and
flow restoration are coincident; the latter is, therefore, a
noninvasive surrogate for VFT, a parameter used in AMVP
measurement. A CID of <20 seconds in either the GSV or
the PT vein is considered abnormal as used in VFT
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Fig 1. Column interruption duration (CID) measurement.
The calf muscles are emptied by rapid inflation of a cuff
placed around the calf to 110 mm Hg. Resumption of flow
in the great saphenous vein (GSV) and the posterior tibial
(PT) vein is timed with a duplex probe; a hockey stick
works best with GSVD, whereas a linear probe is best for
the tibial vein. Resumption of flow indicates end of post-
ejection column segmentation. Normal CID may extend
to =2 minutes. A CID of <20 seconds is considered
abnormal similar to the threshold used in venous refill
time (VFT) measurement. See text.

measurement. CID abnormality was graded similar to
VFT: mild, 16 to 20 seconds; moderate, 10 to 15 seconds;
and severe, <10 seconds. CID can be different in the GSV
and PT veins and the shorter one can pressurize the
ankle skin before the other. The shorter of the two CID
values is chosen as the key CID value.

Pressure measurement. Supine venous pressure was
measured through a vein in the calf or foot with the sub-
ject in the recumbent position; the transducer was level
with the midaxillary line. A supine venous pressure of
=11 mm Hg was considered abnormal and indicative of
obstructive pathology.

Statistics

Prospectively entered data were retrieved from an elec-
tronic medical records program for retrospective anal-
ysis. A commercially available statistics package was
used (PRISM; www.graphpad.com). A two-tailed t test
(nonparametric) was used for continuous and the ¥?
test for categorical data. Spearman’s correlation
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coefficient was used for comparison of reflux assessment
parameters. Informed consent was obtained from
patients and volunteers. Institutional review board
permission for data acquisition, analysis, and publication
of deidentified data was granted.

RESULTS

The demographics of the patients and healthy volun-
teers are shown in Table |. There were no significant dif-
ferences in patient characteristics of pathologic subsets.
Pathology detail and CEAP distribution is shown in the
bottom of Table I.

Pure reflux pathology was found in 17% of the limbs
with CVD. The prevalence of pure obstruction (32%)
and combined obstruction and reflux (37%) was roughly
twice as common as pure reflux (P < .0001). Neither
reflux nor obstruction was found in 14% of limbs referred
with CVD-like symptoms.

The distribution of CEAP clinical classes was different
among the pathologic subsets: obstruction and com-
bined obstruction reflux pathologies had significantly
greater prevalence of higher CEAP classes (=C,); preva-
lence of (C, + Cs 4+ Cg) in these subsets (72% and 72%,
respectively) were each higher than the prevalence
(44%) in pure reflux pathology (P < .0001). Ninety-four
limbs (14%) that had neither obstruction or reflux as
defined had the following CEAP distribution: 21 limbs
had reticular veins or varices and 13 limbs had leg
swelling; 58 limbs, or <0.1% of total limbs (n = 1551) had
CEAP class 4 manifestations without obstruction or reflux
as defined.

CID in normal and limbs with CVD. CID detail in
normal volunteers and pathologic subsets are shown in
Table Il. CID (either of the GSV or PT vein) was short-
ened in 14 of 32 normal limls (44%). The mean CID values
were moderately abnormal (10-15 seconds). Supine
venous pressure was not measured in the current set of
volunteers because prior data were available.

The peripheral venous pressure was elevated (>11 mm
Hg), by definition, in limbs with pure obstruction or com-
bined obstruction and reflux. The mean peripheral
venous pressure was normal at 7.2 and 79 mm Hg,
respectively, in limbs with pure reflux and those when
neither obstruction nor reflux could be identified.

CID was abnormal in the majority of limbs with obstruc-
tion, reflux, or both. Shortened CID prevalence (either
GSV or PT) was high ranging from 53% to 62% in limbs
with obstructive, refluxive or combined pathology; preva-
lence in these pathological subsets was higher (P < .01)
than in limbs with neither obstruction nor reflux pathol-
ogy. The mean CID values were in the severe category
(<10 seconds) in all foregoing subsets. A shortened CID
in GSV was more prevalent than in the PT vein in both
normal and patient subsets shown in Table II.
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Table I. Demographics
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Laterality L:R 11

12% (n =11)

Cc2 4% (n = 8)

11% (n =13)

6% (n = 14)

C4 64% (N = 136)

40% (n = 47)

63% (n = 160) 62% (n = 58)

Cc6 6% (n = 13)

CEAP clinical classes and pathology. Obstruction
seemed to have a stronger correlation with CEAP clin-
ical class than reflux (Table Ill). There is a progressive
increase in the prevalence of peripheral venous hyper-
tension (>11 mm Hg) with each successive CEAP clinical
class, starting with 47% in CEAP classes O and 1,
increasing stepwise to 86% in clinical class 6 (P <
.0001). A similar trend is seen in the prevalence of
abnormal CID (either GSV or PT), increasing from 41% in
CEAP classes O or 1 to 70% in CEAP class 6 (P < .0001).
The relationship of CEAP class to reflux severity is
weaker and random. The values for the three reflux
grading methods shown (reflux segment score, VFlg,

3% (n = 3)

4% (n =11) 1% (n =1)

and Kistner axial grading) are spread out among CEAP
classes with no clear pattern.

DISCUSSION

CID is a noninvasive surrogate for VFT, a parameter
used in AMVP measurement. CID differs between
GSV and PT veins and the values are measured sepa-
rately. The lower of the two is the critical value as
either can pressurize the skin in the gaiter area. CID
is more accurate than invasive VFT measurement
because it avoids errors involved with indirect access
of the deep system through the dorsal foot vein.! We
report herein CID data in 32 normal limbs (controls)

Table Il. Supine venous pressure and CID data in normal limbs and limbs with CVD

Limbs with CVD (n = 679)

Reflux only 17% (n = 117)

72 £ 27 51% (n=60) 48 % 6.0 27% (n = 32)

7] * 64 62% (h = 72) 53 = 64

Neither obstruction nor
reflux

14% (n = 94)

7.9 = 22 35% (n = 33)

4 *56 23% (n=22) 79 £59 40% (h =38) 4.8 =61
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Table Ill. Supine venous pressure, reflux severity and column interruption duration (CID) data in limbs with chronic venous
disease (CVD)

Cc2 48% (n = 46) 149 £ 39 1(0-6) 26=*=96 0(0-3) 38% (n= 86) 54 =70

C4 74% (n = 401) 169 = 42 1(0-7) 14 26 0(0-3) 53% (nh = 919) 56 £ 6.4

(¢9) 86% (n = 28) 169 = 41 1(0-7) 28=*26 0(0-3) 70% (n = 53) 45+ 56

and 1551 limbs with CVD seen in our tertiary center supine venous pressure (=11 mm Hg), indicating obstruc-
over a 5-year period. tion, and duplex reflux time to identify reflux. Pure reflux

The pathology in the dataset was categorized as was present in 17% of the limlbs, whereas obstruction and
obstruction, reflux, or a combination based on elevated combined obstruction and reflux were nearly twice as

LN

_

Fig 2. lllustration of the sequence of valve closure and reopening with calf pump action. There is phasic flow
upward in the erect limb in the resting state with all the valves open (left). There is emptying of the calf veins with
calf pump contraction. All of the valves in the axial veins (great saphenous vein [GSV] and posterior tibial [PT] vein)
close (middle), but reopen in a certain sequence. The femoral and saphenofemoral valves open first approxi-
mately 8 seconds after closure. This is quickly followed by the popliteal valve and the nearby valve in the GSV at
approximately 12 seconds after closure. The upper tibial valves and the valve in the gastrocnemius vein open next.
There is resumption of flow in the thigh and upper calf at this stage. The lower segment of the PT veins and the
adjacent portion of the GSV near the ankle remain collapsed without flow (right). Multiple valves in these seg-
ments maintain the collapsed state protecting the vulnerable gaiter area from the high hydrostatic pressure in
the erect posture for a period of =2 minutes (column interruption duration [CID]) in healthy limbs before flow and
pressure are restored. The duration distal venous collapse as measured by CID is the key hemodynamic
parameter in chronic venous disease (CVD). See text.
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common (32% and 37%, respectively). The dominant
prevalence of these pathologies in advanced CEAP clas-
ses (C4-C6) seem to roughly mirror their prevalence ratios
in the overall dataset (ie, reflux is less common than pure
obstruction or obstruction/reflux combination in higher
(C>4) CEAP classes (Table 1). Reflux and obstruction
seem to shorten CID nearly the same without any such
proportional difference in prevalence (Table Il). CID may
be the end mechanism in both pathologies that results
in advanced CEAP clinical manifestations. However,
obstruction and reflux impact CID by different
mechanisms.

The prevalence of obstruction (supine venous pressure
of =11 mm Hg) was noted to increase progressively with
each successive CEAP class (Table Ill) starting at 47%
for CEAP classes O and 1 ending with a high of 86% for
C6 (P < .0001). Even though it has been known that
the prevalence of obstruction in CVD had been underes-
timated in the past, the progressive increase of obstruc-
tion with each CEAP clinical class is a novel finding.”®'
In contrast, a correlation between reflux severity and
CEAP clinical class if any was not apparent. Reflux
severity was assessed by three different techniques:
reflux segment score, VFlgo with APG, and Kistner's axial
reflux grading; these values were widely spread out over
CEAP clinical classes with no clear pattern.

A B

/ Femoral

valve

Residual Pressure: = 80 mmHg Residual Pressure: = 50 mmHg
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CID abnormalities in normal limbs. The CID was
abnormal in 44% of asymptomatic normal limbs (si-
lent) included in this report. Presence of silent
reflux or obstruction in asymptomatic limbs is well-
known.”" This factor had been explained as an
example of permissive pathology common in human
disease.

Position of key valves. Invasive pressure measurement
in the GSV and popliteal vein had shown only minor
changes during calf exercise while pressure variations
were more profound in the superficial and deep veins
at the ankle level.*® This led to the assumption that
the key valves controlling the calf pump were located
below the knee level. Recent studies using doppler
localization indicate that the position of key valve or
valves is closer to the ankle than the knee.! This was
surmised by Sumner and colleagues on teleological
grounds.'®?° The PT vein hosts numerous (=40) closely
spaced valves around the ankle; the GSV in the lower calf
has approximately four valves.!”?' Findings from the
current study confirm the pathophysiologic importance
of the distal GSV and tibial valves located near the ankle.
They are functionally more important than the proximal
valves in the upper thigh (saphenofemoral and femoral
valves). Measuring reflux times in the latter valves is the

C D

Popliteal
valve

Tibial
valve

Residual Pressure: = 30 mmHg Residual Pressure: =10 mmHg

Fig 3. Column segmentation and residual foot venous pressure associated with valve closure at the femoral,
popliteal and tibial valves near the ankle. (A) The resting foot venous pressure is approximately 80 mm Hg in an
erect individual of normal height. The hydrostatic column pressure is largely responsible for the high pressure. (B)
Column segmentation resulting from femoral valve closure results in a foot venous pressure of approximately
50 mm Hg represented by the residual column height (C) Column segmentation resulting from popliteal valve
closure results in a foot venous pressure of approximately 30 mm Hg. (D) The lowest foot venous pressure
(approximately 10 mm Hg) results from closure of distal tibial and great saphenous vein (GSV) valves near the
ankle. They also provide the longest column interruption duration (CID) compared with proximal valves. See text.
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Fig 4. The hemodynamics of valve closure and reopening of key axial valves in the lower leg with calf pump action
is more complex than it would seem at first. (A) There is phasic venous flow through open valves in the resting
erect limb. The pressure differential above and below the key valve is <1 mm Hg. (B) The key valve closes after calf
pump ejection. The vein segment collapses below the closed valve largely emptied of blood. A residual foot
venous pressure of approximately 10 to 20 mm Hg may be recorded at this stage. The column pressure at the top
of the column is 0 mm Hg, whereas the pressure immediately above the closed key valve is approximately 50 mm
Hg representing the column pressure above the closed valve. (C) The residual column in the collapsed segment
will gradually grow in height from venous flow from the surrounding musculature eventually touching the closed
key valve. The pressure at the top of the column immediately below the valve is still 0 mm Hg, unable to reopen
the valve. No further increment in column height and related pressure is possible. (D) An increase in the segment
pressure below the closed valve now occurs from a different mechanism: continuing venous inflow into the
segment occurs distending the segment and increasing segment pressure from increasing wall tension. The
increment in distending pressure will eventually reach high enough level to reopen the closed key valve and

restore flow. See text.

major focus of duplex examination in current clinical
practice.

Level of column interruption. There is quasisteady
venous flow in the lower limb in the erect resting
posture. All the venous valves are open in this state. There
is rapid ejection of blood in cephalad direction in both
superficial and deep veins when there is calf muscle
contraction.?>?* There is transient brief reversal of flow
(physiological reflux) at the end of ejection, which helps
to close the valves owing to the Venturi effect.?* A reflux
duration of =0.5 seconds in the superficial veins and
1 second in the deep system is considered physiological.
The valves remain closed for a variable period of time
after closure depending upon their location. A longer
duration of reflux is pathological and will shorten the
duration of the VFT. Venous flow in the GSV and the tibial
veins cease when the key valves are closed, and there is
physiological segmentation of the venous column until
the valves reopen to allow flow to resume. The saphe-
nofemoral and femoral valves reopen first (Fig 2), fol-
lowed a few seconds later by the popliteal valve and the
adjoining mid GSV valve near the knee. The group of key

valves in the PT vein and the adjacent saphenous valves
near the ankle remain closed the longest and are among
the last to reopen (=120 seconds in healthy limbs). The
level of column segmentation at the femoral or knee
level is brief and associated with higher residual pressure
at the foot level. Column segmentation near the ankle
level persists the longest after calf pump action and is
associated with lower postejection pressures at the foot
level (Fig 3). Thus, column segmentation at the ankle
level is longer lasting and produces lower postexercise
foot venous pressure than segmentation at the groin or
popliteal level.

CID and calf pump mechanics. The fluid mechanics of
postejection valve closure and their reopening is more
complex than it seems at first sight (Fig 4)?° The
emptying of calf veins with calf contraction simulta-
neously with the closure of key valves controlling the calf
pump results in their transient partial collapse. Some
residual volume may remain, which tends to pool near
the lower part of the segment owing to gravity. Flow into
the collapsed segments occurs from venous outflow
from the surrounding musculature. The residual venous
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Fig 5. (A) Normal column interruption duration (CID) in a calf with normal compliance, capacitance (VV) and
ejection volume (EV) is related to normal inflow from the capillary network. (B) There is compensatory increase in
VV and EV when pathologic reflux is present. The compliance may be increased as well in the bending regimen of
tube mechanics. (C) Post-thrombotic syndrome (PTS) involving veins in the calf will lead to decreased VV, poor
compliance, and decreased EV. This will decrease CID independent of any reflux present. This is because “arterial
inflow” is largely unaffected by calf pump pressure. ie there is no compensatory increase in “arterial inflow” after

poor ejection. See text.

column gradually grows in height and touches the
closed valve. The pressure at the top of the column is
zero, and the pressure immediately above the closed key
valve is approximately 50 mm Hg, representing the hy-
drostatic column extending from the closed key valve to
the heart. The column height below the closed valve at
this stage is at the maximum:; no further increment in
pressure can be obtained by growth in column height.
However, inflow into the segment below the key valve
from the capillaries (approximately 120 mm Hg pressure
in the erect position) will gradually inflate the closed
segment like a balloon, ultimately reaching a level to
reopen the valve and resume venous flow. Thus,
compliance (wall property) and capacitance of the su-
perficial and deep veins of the calf influence CID mea-
surement. CID in the PT vein is different from that in the
adjoining saphenous vein due to differences in segment
size, compliance, and inflow.' Therefore, CID should be
measured separately in these two vein segments
because either can pressurize the ankle skin.

Any reflux present in the key controlling valves will
shorten their respective CIDs. CID in obstruction may
be shortened from a different mechanism-poor calf
emptying due to obstruction or because capacitance/
compliance is decreased from post-thrombotic changes.
Fig 5 illustrates reflux and obstruction interacting with
capacitance/compliance of the distal superficial and
deep axial vein segments in different ways to produce
the same result-shortened CID. Arterial inflow from the

arteriolar network that refills the calf pump is controlled
by arteriolar tone. It is largely uninfluenced by calf pump
pressure except where arteriolar-venous reflux is pre-
sent.” VFlgo (2.3 mL/second) represents normal ‘arterial
inflow' in the absence of reflux.” This value will be
increased when reflux is present to add to the volume
that refills the calf pump after ejection.

CONCLUSIONS

CID is a noninvasive measure of AMVP, specifically the
VFT parameter. CID is probably a truer reflection of calf
pump dynamics than pressure measurement in the
dorsal foot vein. The latter may be inaccurate owing to
variable flow dynamics during pressure recovery in inter-
connected valved conduits. CID should be measured
with a Doppler probe separately in the GSV and PT veins
near the ankle after the calf pump is emptied; the lower
of the two is the key value. The presence of obstructive
pathology in limbs with CVD can be objectively identi-
fied by peripheral venous pressure measurement in the
supine position. A pressure of =11 mm Hg indicates
obstruction. The prevalence of obstruction progressively
increases with each higher CEAP clinical class. The prev-
alence of shortened CID (normal is >20 seconds) is
higher and the mean CID value lower in limbs with either
reflux or obstruction. The prevalence of shortened CID
also increases with each successive CEAP clinical class
reaching a high of 70% to 73% in CEAP classes 4, 5,
and 6. Severely shortened CID from reflux, obstruction,
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or a combination may be a common pathway for tissue
damage and skin ulceration in advanced CID.

CID seems to be more important than the traditional
valve reflux time in clinical assessment of CVD. This is
the initial first analysis of CID in the clinical context. A
fundamental parameter of this nature will require further
analysis of differing clinical contexts (eg, obesity),
including treatment outcomes etc. CID seems to be a
basic measurement in CVD; its diagnostic usefulness
and its role in assessing treatment outcome remains to
be evaluated.
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