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Lymphoscintigraphy of the patients with lymphedema after gynecologic operations

Misato Hosono, Jiro Maegawa, Tomonobu Hou, Yasushi Yamamoto, Taro Mikami
Department of Plastic and Reconstructive Surgery, Yokohama City University Hospital
39 Fukuura, Kanazawa-ku, Yokohama City

Abstract

Lymphedema after gynecologic operations, particularly gynecologic cancer treatments, is one of common complications.
Lymphedema, once developed, becomes chronic and refractory. The purpose of this study is to evaluate the lymphatic
functions in lymphedema developed after gynecologic operations with lymphoscintigraphy.

Images of lymphoscintigraphy in 100 patients were classified into five types. Majority of the images in the bilateral limbs
of the bilateral lymphedema could be classified into type 1. Majority of the images in the affected limbs of the unilateral
lymphedema could be classified into type IV. Majority of the images in the non-affected limbs of the unilateral lymphedema
could be classified into type L About 60% of the lymphoscintigraphic images of the non-affected side had abnormal
findings. Seventeen of the 100 cases underwent lymphoscintigraphy twice. Ten of the 17 cases changed them types of
lymphoscintigraphic images.

Lymphoscintigraphy is useful method to evaluate functions and it is suspected that there may be some possibilities in
patients with unilateral lymphederna after gynecologic operations to develop tymphedema in contralateral limb.
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Types of lymphoscintigraphic images in the bilateral
lymphedema

Majority of the images in the bilateral limbs of the
bilateral lymphedema could be classified into type L

Fig.

o K G
3%

Fig. 2

Types of lymphoscintigraphic images in the unilateral
lymphedema

Majority of the images in the affected limbs of the
unilateral lymphedema could be classified into type IV.
Majority of the images in the non-affected limbs of the
unilateral lymphedema could be classified into type L
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Fig. 3

(a) (b)
Normal lymphoscintigraphic images
(a) 30minutes after injection
(b) 120minutes after injection
Lymph collecting vessel and inguinal lymph
node were observed in the image of 30
minutes after injection (a). In the image of 120
minutes after injection (b), lighter lymph
collecting vessel was observed than 30 minutes
after injection.

Fig. 4

(a) (b)
Delay in lymph drainage
(a) 30minutes after injection
(b) 120minutes after injection
Lymphoscintigraphic images of right lower
limb lymphedema: Thick lymphoduct was
observed in the image of 120 minutes after
injection(b)

Fig. 5

Fig. 6

(a) (b)
Decrease in the number of the inguinal lymph
node
(a) 30minutes after injection
(b) 120minutes after injection
Lymphoscintigraphic images of left lower limb
lymphedema: The number of the inguinal
lymph nodes decreased. (circle)

(a) (b)
Dilated lymphoduct
(a) 30minutes after injection
(b) 120minutes after injection
Lymphoscintigraphic images of right lower
limb lymphedema: dilated lymphoducts were
observed. (arrow)
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Fig. 7 Bypass of lymphoducts
(a) 30minutes after injection
(b) 120minutes after injection
Lymphoscintigraphic images of left lower limb
lymphedema: bypass was observed. (arrow)

Table 1 Abnornal findings in the lymphoscintigraphic images
of the non-affected limbs classified into type I
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(Fig.8)

*RINARIL
- CRNEEEBY
m

24

2473 244 478

Fig. 8 Types of lymphoscintigraphic images according to
radiation therapy
There is no significant difference in types of lymphos-
cintigraphic images according to radiation therapy.
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Fig. 9 Case 1: lymphoscintigraphic images
(a), (b): lymphoscintigraphic images at the first time (a)
30minutes after injection, (b) 120minutes after injection
Right lower limb was classified into type [, left lower limb

was classified into type IV, () (b) (c) (d)

(¢), (d): lymphoscintigraphic images 2 years after the Fig. 11 Case 2 lymphoscintigraphic images

first lymphoscintigraphy (before second operation) (c¢) (a), (b): lymphoscintigraphic images at the first time (a)
30minutes after injection, (d) 120minutes after injection 30minutes after injection, (b) 120minutes after injection
Right lower limb was classified into type II, left lower Right lower limb was classified into type I, left lower
limb was classified into type IV. Dermal backflow on the limb was classified into type L

right thigh was observed. Type of lymphoscintigraphic (¢), (d): lymphoscintigraphic images 3 years after the
images changed from type I into type I on the right first lymphoscintigraphy (c) 30minutes after injection,
lower limb. (d) 120minutes after injection

Right lower limb was classified into type 1V, left lower
limb was classified into type L Dermal backflow on the
right crus was observed. Type of lymphoscintigraphic
images changed from type Il into type IV on the right
lower limb.
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Fig. 10 Case 1: progress of treatment (at the first time and
after second operation)
Lymphedema on the left lower limb improved. =y
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Comparison between preoperative lymphoscintigraphy and intraoperative double dye injection
method in primary lymphedema
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Abstract

1t is important that we detect functional lymphatics in lymphaticovenous anastomosis. We make a comparative review of
preoperative lymphoscintigraphy and intraoperative double dye injection method in 12 cases of primary lymphedema.

The detection ratio of lymphatics in incision site per an affected limb is 70.7%.

In the incision site based on lymphoscintigraphy and intraoperative double dye injection method findings the ratio is 91.1%.

Out of 2 total of incision site,the detection ratio is 93.1% where we incised based on lymphoscintigraphy and intraoperative
double dye injection method findings. The odds are Jow in the incision site beased on one findings only.

Compare the date from the point of view of incision site, The most common site where we incised based on
lymphoscintigraphy only is thigh,the least site is dorsum of foot.

Lymphoscintigraphy is useful to detect functional lymphatics and to decide incision site preoperatively.

Key words ©  lymphoscintigraphy, primary lymphedema, lymphaticovenous anastomosis, indocyanine green
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TYPES OF LYMPHOSCINTIGRAPHY AND INDICATIONS FOR
LYMPHATICOVENOUS ANASTOMOSIS

JIRO MAEGAWA, M.D.," TARO MIKAMI, M.D., YASUSHI YAMAMOTO, M.D.,
TOSHIHIKO SATAKE, M.D., and SHINJI KOBAYASHI, M.D,

Several authors have reported the usefulness and benefits of ly phy. F , It Is insufficient to indicate microvascular treat-
ment based on lymphedema. Here, we present the i ip Y lymph igraphic types and indications for iymphatic microsur-
gery. Preoperative lymphoscintigraphy was performed in 142 (imbs with secondary lymphedema of the lower extremity. The images
obtained wers classified into five types. Type I: Visible inguinal lymph nodes, lymphatics along the saphenous veln and/or collateral lym-
phatics. Type II: Dermal backilow in the thigh and stasis of an isotopic malerial in the lymphatics. Type Ill: Dermal backflow in the thigh
and leg. Type IV: Dermal backflow in the leg. Type V: Radiolabsled colloid ining in the foot. Lymphatic is was per-
formed in 35 limbs. The average number of anastomoses per limb was 3.3 in type Il, 4.4 in type IMl, 3.6 in type IV, and 3 in type V. The
highest number of anastomosis was performed in type lll. In conclusion, type Ill is suggested to be the best indication for anastomosis

compared with types IV and V. © 2010 Witey-Liss, Inc. Microsurgery 30:437—442, 2010.

I.ymphoscintigraphy has been widely adopted for the
evaluation of lymphedema. Several authors'™ have
reported its usefulness and benefits as a less invasive
method of examination and described pattems of lympho-
scintigraphy in patients with peripheral lymphedema.
Establishment of a staging of lymphoscintigraphy was
also tried for evaluating severity in lymph edema*S.
However, these pattems or staging is inadequate for sur-
geons to treat lymphedema by microvascular techniques,
particularly for surgical indications. For the purpose of
determining indications for microsurgery, we applied pre-
operative lymphoscintigraphy to patients with peripheral
lymphedema and divided the obtained lymphoscinti-
graphic images into five types, in particular with an em-
phasis on patients with secondary lymphedema of a lower
extremity. In this swudy, we present the relationships
between lymphoscintigraphic types and clinical stages of
lymphedema and between the types and indications for
lymphaticovenous anastomosis.

MATERIALS AND METHODS

Between January 1999 and July 2008, lymphoscintig-
raphy was performed on 142 patients with lymphedema
in a lower extremity. Of the 142 patients, 111 were diag-
nosed with secondary lymphedema and the other 31 were
diagnosed with primary lymphedema or other disorders,
which were excluded in this study. Of the included
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patients, 102 were female and nine were male. The aver-
age age of the 111 patients was 63 years, ranging from
38 to 92 years. The original disease of the secondary
lymphedema was uterine cancer in 82 patients, colorectal
cancer in eight, ovarian cancer in seven, prostate cancer
in four, malignant lymphoma in three, and miscellaneous
disorders in 10. Of the 111 patients, 80 had unilateral
lymphedema (group A) and 31 had bilateral lymphedema
(group B). Combined physical therapy was applied to the
patients diagnosed as having secondary lymphedema
before and after surgery.

A small amount (0.2 ml, 40 MBq) of technetium-
99m-labeled human serum albumin was injected subcuta-
neously at the first and third web spaces of each foot,
and passive muscular exercise was standardized to reduce
the variability of lymphatic function. A gamma camera
was used to obtain images of the limbs 30 and 120
minutes after injection. In our previous studies, inguinal
lymph nodes and collecting lymphatics along the great
saphenous vein can be detected 30 minutes after injection
in the lower extremities without lymphatic problems.
However, in some severe cases, the injected contrast me-
dium was slowly transported proximally in the affected
limb even 120 minutes after injection. Therefore, 30 and
120 minutes seemed to be good times for imaging for the
mild cases and for the moderate or severe cases, respec-
tively. Anterior and posterior lymphoscintigraphy images
of each patient are routinely oblained. Therefore, we can
estimate the lymphatics® positions, behind or in front,
from their light and shadow in the two images instead of
“guess the positions.”

We divided the images obtained from 142 limbs-80
limbs in group A and 62 in group B-into five types based
on abnormal patterns in lymphoscintigraphy. In addition,
the relationships between the types and clinical stages as
deli d by the International Society of Lymphology®

Published online 17 March 2010 in Wiley Oniine Library (wik
com). DO 10.1002/micr.20772

© 2010 Wiley-Liss, Inc.

(Table 1) were studied.
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Table 1. Clinical Stage Scale®

Stage 0: Subclinicat condition
Stage 1: Early ion of fluid
Stage 2: Limb al alone rarely

y high in prolein content; subsides with limb elevation. Pitting may occur.
tissue swelling and pitting. The limb may or may not pit as tissue fibrosis supervenes.

Stage 3: Lymphostatic elephantiasis where pitting is absent, trophic skin changes such as acanthosis, fat deposits, and warly overgrowths

develop.

The operations were performed under general and
local anesthesia, but the latter method was excluded in
this study because the number of lymphaticovenous anas-
tomosis per limb was small compared with the former.
Of the 111 patients, 31 patients with 35 limbs underwent
lymphaticovenous anastomosis under general anesthesia.
Of the 50 patients with types IlI, IV, or V, more than
half are waiting for surgery and the others are undecided
about surgery because of age, financial, or social prob-
lems. Several patients had lymphaticovenous anastomosis
under local anesthesia and those were excluded.

To find functional lymphatics, 5% patent blue was
first injected for visualization of the lymphatics in the
first and third web spaces of the affected foot. In addi-
tion, indocyanine green was then injected in the same
places in the latest 21 patients of this series for detection
of the lymphatics through the skin as fluorescence lym-
phography by special equipment, Photodynamic Eye
(PDE, Hamamatsu Photonics, Hamamatsu, Japan).’ Skin
incisions for the detection of the lymphatics were made
at which the lymphatics could be seen through the skin
by the naked eye or by PDE. Other skin incisions were
made at the distal site where dermal backflow could be
seen in the area where no lymphatics could be detected
through the skin. We also incised the skin for detection
of the lymphatic vessels at the anterior or medial side of
the thigh and leg where no dermal backflow could be
seen. We consider that there are some possibilities of
being able to find some lymphatic vessels even in the
area of no dermal backflow because lymphoscintigraphy
does not always reveal every lymphatic vessel. The num-
ber of lymphatics to be anastomosed in each type was
aggregated and averaged. Circumferential measurements
of the affected limbs were performed at sites 10 cm
above the proximal margin and beneath the distal margin
of the patella and at the ankle before and about six
months after surgery. Volumes of the affected limbs were
approximately calculated by those measurements.

Statistical Analysis

The data were presented as mean and standard devia-
tion, Differences in means of the clinical stage scale
between the types were analyzed using a multiple com-
parison test for ordinal variables. Differences between
types II, II1, IV, and V in the average number of anasto-
moses were analyzed using one-way analysis for continu-
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ous variables. We used P = 0.05 as the critical level for
statistical significance. StatMate III (ATMS Co., Ltd.
Tokyo, Japan) was used for statistical analysis.

RESULTS
Types of Images in Lymphoscintigraphy

Lymphoscintigraphic abnormalities observed were the
absence or decrease of inguinal lymph nodes, lymph sta-
sis in the lymphatics, and dermal backflow. According to
those observations, the lymphoscintigraphic images
obtained could be divided into five types:

Type I: Recognition of obvious inguinal lymph nodes
and lymphatics along the great saphenous vein, and/or
lymph stasis in the collateral lymphatics. However, the
number of visible inguinal lymph nodes was reduced, so
they are slightly affected (see Fig. 1).

Type II: Few or no inguinal lymph nodes can be
seen. Lymph stasis in the lymphatics and collateral lym-
phatics are observed in the thigh and leg. Small dermal
backflow may be seen in the thigh (see Fig. 2).

Type Ill: No inguinal lymph nodes are detected.
Dermal backflow can be seen in the thigh and/or leg.
Lymph stasis in the lymphatics andfor collaterals is ob-
served (see Fig. 3). The inguinal lymph nodes and lym-
phatics in the thigh are affected.

Type IV: Recognition of dermal backflow and lymph
stasis in the lymphatics in the leg (see Fig. 4). The ingui-
nal lymph nodes and lymphatics in the thigh and leg are
affected.

Type V: No dermal backflow in the thigh and leg can
be seen (see Fig. 5). The inguinal lymph nodes and lym-
phatics in the thigh and leg are severely affected.

In group A, five limbs were classified as type I, 15 as
type 11, 20 as type III, 29 as type IV, and 8 limbs as
type V. In Group B, 13 limbs were classified as type I, 4
as type II, 3 as type III, 3 as type IV, and 8 as type V
on the right side of the lower extremity and 14 limbs
were classified as type I, 6 as type II, 2 as type III, 4 as
type IV, and 5 as type V on the left side of the lower ex-
tremity. Images obtained from 3 limbs were not classified
(Table 2).

As for the relationships between the types and clinical
stages, most of the limbs were classified as stage 2. How-
ever, the limbs in type I tended to be classified as stage
1 and those in type V as stage 3. There were significant



Figure 1. Images of lype | in a patient with left lymphedema
(left) and 120 (right) after injection of i
There is no obvious dermal backflow. The inguinal lymph nodes are
reduced in number and lymph stasis in the lymphatics or collateral
lymphatics along the sapk vein are visible (arrows). The me-
dium remains in the lymphatics 120 minutes later.

Indications in Lymphaticovenous Anastomosis 439
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Figure 3. Images of type Iil in a patient with right lymphedema 30
(left) and 120 (right) minutes after injection of contrast medium.
Dermal backflow (arrows) in the leg and thigh can be seen at the
right.

Figure 2. Images of type Il in a patient with left lymphedema 30
(left) and 120 (right) minutes after inj of it
Lymph stasis in the lymphatics (arrow) and visible dermal backfiow
(arrow) on the left thigh can be seen. The inguinal lymph nodes are
reduced in number (arrow).

Figure 4. Images of type IV in a patient with left lymphedema 30
(left) and 120 (right) minutes after injection of contrast medium.
Dermal backflow (right arrow) and lymph stasis in the lymph ves-
sels (left arrow) in the leg can be seen and remains in the leg 120
minutes later.

Microsurgery DOI 10.1002/micr
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Figure 5. Images of type V in a patient with left lymphedema 30
(left) and 120 (right) minutes after injection of contrast medium.
There is no obvious dermal backflow in either the leg or thigh. The

medium remains in the foot (arrow) and around the ankle (arrow).
Table 2. Results of Classified Types

Group A Group B (n = 31)

(n = 80) Right Left Total
Type | 5 13 14 32
Type Il 15 4 6 25
Type Il 20 3 2 25
Type IV 29 3 4 36
Type V 8 8 5 21
Unclassified 3 0 0 3
Total 80 31 31 142

differences in the means of limbs in different clinical
stage scales between types I and types II to V, and
between type V and types II and IV by Dunn’s test
(Table 3).

Detection and Anastomosis of Lymphatics

Lymphaticovenous anastomosis was applied to types
IL, IIT, IV, and V patients. However, in the type I patients
and in some of the type II patients, combined physical
therapy was indicated instead of microsurgical treatment
because lymphoscintigraphy showed that they seemed to
have some lymph pathways in the affected limb. In the
35 limbs of the 31 patients with lymphaticovenous anas-
tomosis, the sites for skin incisions were chosen based
on lymphoscintigraphy images. The lymphatics detected

Microsurgery DOI 10.1002/micr

76

Table 3. Type and Clinical Stage Scale

Clinical stage scale 1 2 3

Type | (n = 32) 19 13 0 ERER
Type Il (n = 25) 3 22 0

Type Il (n = 25) 0 22 3 J -
Type IV (n = 36) 0 31 5 s
Type V (n = 21) 0 9 12 —_—
Total (n = 139) 22 97 20

n, number of limb; %P < 0.05, % %P < 0.001 (Dunn's multiple comparison
test).

Table 4. Total Number and Average Number of Anastomoses Per
Limb in Each Type

Total number (average number)

Foot Leg Thigh Total

Type Il 31 5(1.7) 2(0.7) 10 (3.3)
(n=38)

Type Il 13 (1.1) 30 (2.5) 10 (0.8) 53 (4.4)
(n=12)

Type IV 22 (1.4) 29 (1.8) 7 (0.4) 58 (3.6)
(n=16)

Type V 6 (1.5) 4 (1) 2(0.5) 12 (3)
(n=4) .

Total 44 (1.3) 68 (1.9) 21 (0.6) 133 (3.8)
(n = 35)

‘P <005

were anastomosed to suitable veins in a side to end
fashion.

The total and average numbers of lymphaticovenous
anastomoses per limb are shown in Table 4. The average
number of anastomoses per limb in type III was the high-
est; in the other three types, it was approximately the
same. There were significant differences between type III
and type IV, and between type III and type V (One-way
analysis of variance, P < 0.05).

Volume Change of the Limbs

Excess volume of the affected limb was reduced from
83 to 3575 ml except for four limbs in which lymphe-
dema of the affected limb became slightly worse. The av-
erage improvement of edema in all cases was 872 =*
1062 ml. The average volume reduction in each type
was: 218 * 944 ml in type II, 543 * 616 ml in type III,
1335 += 1288 ml in type IV, and 615 * 817 ml in type
V. There was no statistical difference among the types.

DISCUSSION

There are some relationships between the types based
on the abnormal patterns of lymphoscintigrams in this
study and the clinical staging. The abnormal patterns in



the lymphoscintigrams have been reported from the
points of visualization of lymph vessels and lymph nodes,
dilatation of lymphatic vessels, existence of collateral
vessels, and dermal backflow.! These patterns vary with
the progress of the lymphedema, previous treatments for
edema, or the origins of the lymphedema. In cases with
secondary lymphedema due to surgical intervention or
irradiation therapy for oncological treatment, the lym-
phatic system seems to be broken from its proximal side
to its distal portion. Koshima et al.® reported that occlu-
sions of the lymphatic trunks and degeneration of the
smooth muscle cells might start from the proximal ends
of the extremities. This is quite indicative for our study
and the types in this study indicate the progress of lym-
phedema. That is, the clinical staging increases its num-
ber as the number of the type increases.

The clinical stages only refer to the physical condi-
tion of the extremities.’ On the other hand, the location
of the edema clinically varies from thigh to foot and
physical conditions do not always correlate with hypo- or
dysfunction in lymph transport. However, the stages
don’t include these factors. A more detailed classification
should be proposed according to an improved understand-
ing of the pathogenetic mechanisms of lymphedema.

Szuba et al® developed a system of lymphoscinti-
graphic scoring for grading the degree of lymphedema in
the upper extremities after mastectomy, The score is
based on visualization of the lymph nodes and extent of
dermal backflow: There are 6 degrees in the visualization
of the axillary lymph nodes and 4 degrees in the extent
of dermal backflow. The score is correlated with the
magnitude of the excess volume in the involved limb.
Pecking et al.® analyzed lymphoscintigrams obtained
from 4,328 patients and reported the staging of lympho-
scintigraphic images and grading of the severity of lym-
phedema in the lower limbs. There are four grades of se-
verity according to the clinical stages® as advocated by
the International Society of Lymphology and six stages
of the images classified from the aspects of lymph trans-
port, drainage route, lymph stasis, and visualization of
the lymph nodes. However, their scoring or grading sys-
tems are appropriate for evaluating the conditions of lym-
phedema but are insufficient for assessing microsurgical
indications because they are too broad to choose specific
surgical applications. Therefore, we proposed another ref-
erence in lymphoscintigraphy for microsurgical treatment.

In three cases, there were three lymphoscintigraphic
images that could not be classified into any type. These
images showed no lymph nodes and no dermal backflow
in the leg and thigh but lymphatics in the leg, which was
similar to type V, but the lymph vessels were working in
the leg. Long standing physiotherapy has been applied to
these cases. Conservative physiotherapy might affect lym-
phoscintigraphic images, particularly dermal backflow,

Indications in Lymphaticovenous Anastomosis a9

In our study, type III is the best indication for lym-
phaticovenous anastomosis because we were able to
apply more than four anastomoses to one limb. There are
several reasons for the facility to find and anastomose the
lymphatics in type III, for example, dilatation of the lym-
phatic lumen, moderate thickness of the lymphatic wall,
and measurable lymph flow. Although it is considered
that there are many factors that influence lymphedema-
preoperative conditions, postoperative nonsurgical treat-
ments, or patients’ daily activities-the number of lympha-
ticovenous anastomoses in one limb should be one of the
factors for improving lymphedema. In this study, there
was no statistical difference of volume reduction in each
type. This might be attributed to the small number of
cases in this series. However, Huang et al.” mentioned
that the results after microlymphaticovenous anastomoses
were proportional to the number of anastomoses. In addi-
tion, Campisi et al.'®'" stressed that the earlier the treat-
ment, the higher the edema reduction, and that it was im-
portant to select suitable patients for surgery. We pre-
sume areas suited for anastomosis vary according to type.
The average ber of )ses in one limb was
almost the same in types II, IV, and V. However, that in
the leg of type V was 1 and was the worst among them,
meaning the area for anastomosis in type V might be
more distal than those in types II and IV. Vaqueiro
et al."? mentioned the relationship between the images of
lymphoscintigraphy and lymphaticovenous anastomosis.
Lymphaticovenous anastomoses were possible only in
patients who had patent lymph channels visible on lym-
phoscintigrams. However, while this seems to be true, it
is possible to find lymph vessels clinically even in areas
of dermal backflow. Although these lymphatics are
masked by the contrast medium in these areas, we could
indeed find functional lymphatics and complete lymphati-
covenous anastomosis in types IL, III, IV, and V. Further-
more, MRI-lymphography sometimes provides good visu-
alization of the lymphatic vessels' but it is difficult to
obtain the best visualization because the timing required
to take images varies with each patient. Development of
new methods or equipment will enable the detection of
masked but functional lymphatics, which may contribute
to the improved treatment of lymphedema for patients
with severe peripheral lymphedema.

The efficacy of the treatment for peripheral lymphe-
dema depends on many factors, kinds of treatment, tim-
ing, and so on. Therefore, it is difficult to describe the
indications clearly. A prospective study is required for a
complete inquiry in the future.

CONCLUSION

From the images obtained in lymphoscintigraphy in
this study, we were able to classify secondary lymphe-
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dema into five types that suggest the progress of second-
ary lymphedema. Combined physical therapy should be
indicated for type I because there are some pathways of
lymph from the inguinal region to the center of the body.
Both combined physical therapy and lymphaticovenous
anastomosis could be applied for types II, HI, IV, and V.
However, for type V, it was difficult to find functional
lymphatics in the leg for lymphaticovenous anastomosis.
In conclusion, patients with type III secondary lymphe-
demna are good candidates for lymphaticovenous anasto-
mosis in the lower extremities. In types IV and V, some
effort might be required to detect functional lymphatics
for anastomosis compared with that in type III. Lympho-
scintigraphy is a useful method for evaluating lymphe-
dema and for obtaining indications of lymphaticovenous
anastomosis in patients with secondary lymphedema.
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LYMPHATICOVENOUS SHUNT FOR THE TREATMENT OF
CHYLOUS REFLUX BY SUBCUTANEOUS VEIN GRAFTS WITH
VALVES BETWEEN MEGALYMPHATICS AND THE GREAT
SAPHENOUS VEIN: A CASE REPORT

JIRO MAEGAWA, M.D.,” TARO MIKAMI, M.D., YASUSHI YAMAMOTO, M.D., KQUICHI HIROTOMI, M.D.,

and SHINJI KOBAYASHI, M.D.

Chylous reflux is a rare disorder in which chyle flows antidromically from its normal route to the

thorax, abd cavity, or

ather paris of the body. We present a case of chylous reflux with megalymphatics in a 28—ys§r-old boy who presented chylorrhea in the

in the

foot, leg, and external genitalia, lymph and h

d limb. Lympt shunts using subcutaneous vein

grafts with valves were applied to the patient for it of

. After surgery, the patient has not complained of chylor-

Y
rhea and been freed from conservative physiotherapy such as bandaging or application of compression stockings for lymphedema for two
years. A subcutaneous vein graft with valves may be considered a useful method as a shunt between incompetent and dilated lymphatics
and veins instead of a saphenous vein graft in the treatment of chylous reflux in lower extremities, We discuss these treatments based on
the literature about chylous disorders. ©2010 Wiley-Liss, Inc. Microsurgery 30:553-556, 2010.

Chylous reflux is a rare disorder in which the chyle
flows antidromically from its normal route from the
bowel through the cisterna chyli and the thoracic duct to
the extremities, thorax, abdominal cavity, and/or other
parts of the body. Patients with chylous reflux are rela-
tively young' and their social activities are so limited by
chylorrhea, lymphedema, or cellulitis. From observations
of lymphangiography, chylous reflux can be divided into
two types, megalymphatics and lymphatic deficiency.

We present a case of chylous reflux with megalym-
phatics treated by subcutaneous vein grafts with valves
between megalymphatics and the great saphenous vein in
a 28-year-old boy who developed chylorrhea in the foot,
leg, and external genitalia as well as lymphedema and he-
mangioma in the affected limb.

CASE REPORT

A 28-year-man presented with congenital edema in
the lower right extremity, port-wine stain on the leg and
thigh, and edema of the external genitatia. Conservative
physiotherapy by using bandaging and compressive gar-
ments had been applied for treatment of lymphedema for
two years. Chylous discharge from the foot, leg, and
external genitalia continuously repeated for the past year
(Figs. la and Ib). The volume of the lower extremities
was 4,502 ml on the right side and 3,385 on the left side.
His blood test showed no abnormalities.
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Ultrasonography revealed dilated lymphatics with a di-
ameter of about 5 mm, i.e., megalymphatics, above the ankle
(see Fig. 2) and knee. Lymphoscintigraphy (Fig. 3a) and
indocyanine fluorescence lymphography (see Fig. 4) also
revealed dilated lymphatic vessels along the great saphenous
vein and dermal backflow in the leg and external genitalia.

As the first operation to improve the chylous reflux
condition in the lower right extremity, lymphaticovenous
shunt operations were performed above the ankle and at
the upper one third of the thigh. By harvesting a subcuta-
neous vein with valves from the left foot, segments of
about 15 mm and 10 mm in length with valves of the
vein graft were used between the megalymphatics and
the saphenous vein at the thigh and at the ankle, respec-
tively.

Each vein graft was placed with its distal end to the sa-
phenous vein and proximal end to the megalymphatics in a
fashion of end-to-side to prevent the backflow of blood
(Figs. 5a and 5b). Chylomrhea disappeared soon after this
operation but lymphedema of the right lower limb was not
improved. Lymphoscintigraphy taken three months after the
operation showed: decreased derrmal backflow in the lower
right extremity (Fig. 3b). The patient requested additional
improvement in the lymphedema of the affected limb.

Six months after the first operation, lymphaticovenous
side-to-end anastomosis in the right inguinal region was
then applied to reduce the edema in the external genita-
lia. Under general anesthesia through an incision, we
could detect the subcutaneous vein and nearby lymphatics
that was not similar to megalymphatics but was slightly
dilated. The vein was cut and its proximal end was anas-
tomosed to the side of the lymphatics in the manner of
side to end. However, the edema of the scrotum was
unchanged after surgery because the main cause of the
scrotal swelling was not edema but a hydrocele that had
been scheduled for treatment by urologists.
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Figure 1. (a-c) Frontal view of edema and port-wine stain on the right lower

ity (a) and de pment of a hydrocele in the external

genitalia (b) before surgery. Chylorthea was seen in the foot, knee, and external genitalia (arrows). Frontal view of the lower extremities
three months after the second operation (c). No remarkable change in volume on the affected limb between before (a) and after (c) sur-
gery. [Color figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

Figure 2. Ultrasonography image. Above the ankle, megalym-
phatics (LYMP) can be seen along the great saphenous vein (SM).

For two years after these operations, the patient has not
complained of chylorrhea and has avoided conservative
physiotherapy such as bandaging or application of compres-
sion stockings for lymphedema. The postoperative volume

Microsurgery DOI 10.1002/micr

of the affected side was 4,496 ml and unchanged from
the preoperative volume even though there was a weight
gain of 3 kg after surgery (Fig. 1c). The patient has
not developed any respiratory problems and a chest
X-ray of this patient revealed no change before and after

surgery.

DISCUSSION

Kimmonth et al. classified chylous reflux into two
types according to observations of lymphangicography.1 In
Syndrome I, megalymphatics exist in the abdominal cav-
ity, pelvis, or extremities with congenital naevi present
on the skin and in Syndrome II, edema was often con-
genital and more widespread, affecting several limbs.
Lymphangiography revealed few or absent subcutaneous
lymph vessels. Hypoproteinemia was noted, often with
other metabolic disturbances, and the long-term prognosis
was poor. These kinds of lymphatic disorders have
recently been diagnosed by less invasive methods such as
MRI, lymphoscintigraphy,” or fluorescence lymphography
instead of conventional lymphangiography using oily ma-
terial that might cause oil emboli in the lungs.® This case
can be classified into Syndrome I because it has the typi-
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