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Reconstructive Venous Surgery in Vascular Malformation:
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Abstract

Congenital morphological disorders of the vascular bed, especially located on the main arteries and veins of the extremities, can
cause chronic venous insufficiency and venous claudication, creating exacerbated symptoms for the patient and which require
intervention. In cases where interventional radiology is insufficient, surgical approaches should be prioritized. Sixty-five years old
male patient admitted to our clinic with increased bilateral lower extremity swelling which revealed to be chronic venous insuf-
ficiency secondary to congenital disorders. Sapheno-femoral veno-venous bypass (Palma operation) was performed, and patient
was discharged on post-operative day 15 without further complaints. Palma Operation is an effective surgical treatment option in
venous malformations of lower extremity where interventional radiology is not sufficient.
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ascular malformations are used to describe congenital

morphological disorders of the vascular bed. They are
divided into two groups: hemangiomas accompanied by
endothelial hyperplasia and malformations with a normal
endothelial lining.'* Both types are usually sporadic; how-
ever, in patients with familial history, hyperexpression can
be detected in the Endoglin gene located on short arm of
chromosome 9, which is usually transmitted in an autoso-
mal dominant (OD) manner, leading to vascular prolifera-
tion.>% The Hamburg classification classifies vascular mal-
formations as arterial, venous, arteriovenous, and mixed
types.®

Although vascular malformations (VM) vary in different
publications, they can be classified according to their his-
tological appearance (arteriovenous, arteriolovenous, arte-
riolovenulous) and the presence of A-V shunt (high flow,
low flow types). Those with high flow can be listed as hem-
angioma, A-V fistula, AV malformations, and those with low
flow can be listed as capillary malformations, venous mal-
formations, and lymphatic malformations.”'@ VM manifest
themselves in a spectrum ranging from cosmetic defects
to loss of function of the affected organ or extremity, de-
pending on the location of the malformation, the type of
artery or vein it is associated with, especially in the pres-
ence of A-V shunt'"" Life-threatening conditions can be
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seen in cases of involvement of the central nervous system
or pulmonary parenchyma, such as Osler Weber Rendu cas-
es.'12 Although patient complaints that indicate surgical
treatment are encountered in less than half of the cases.
Most of them are cosmetic defects, chronic venous insuf-
ficiency, and venous claudication, especially in AVM cases
located on the main arteries and veins of the extremities,
which debilitate the patient and decrease the quality of life
significantly.'*

Case Report

A sixty-five-year-old male patient, who had been suffering
from left leg swelling and difficulty in walking for the last 6
months, was admitted to our clinic with a preliminary diag-
nosis of left lower extremity deep vein thrombosis (DVT).
Doppler ultrasound revealed an AVM at the level of the in-
ternal iliac artery. During the examination of the patient, an
increase in girth of left lower extremity was observed (Fig.
1A: Thigh, left > right: 54 cm-40 cm, below-knee: left>right:
42 cm-33 cm), hyperpigmentation was also noticed on the
inner anterior surface of the calf area, and varicose veins
were seen as a sign of collateralization in the suprapubic
region. No pathology was detected in bilateral lower ex-
tremity arterial system examination. Left aorto-peripheric
angiography revealed that the AVM originated from the
internal iliac artery located on the pelvic floor (Fig. 2). An-
giography showed an AVM originating from the internal
iliac artery extending to the left gluteal area, early arterial
filling and aneurysmatic expansion in the left internal iliac
vein. Furthermore, the common iliac vein and external ili-
ac vein were not observed in the venous phase. With the
current findings, it was thought that the AVM in the pelvic
floor caused compression in the deep venous system of
the left lower extremity, causing chronic venous thrombo-
sis or chronic venous insufficiency accompanied by venous

Figure 1. (a) Swelling of the left lower extremity (shown with yel-
low arrow), difference in bilateral extremity girth and varices on the
anterior abdominal wall (shown with red arrow) were observed. (b)
Post-operative decrease of the inter-extremity girth difference.

aplasia, which cannot be distinguished by clinical or angio-
graphic findings. Furthermore, the lesion was not suitable
for interventional radiological approach. It was decided to
perform a venous bypass procedure in order to reduce the
venous hypertension in the lower extremities. Preopera-
tive Doppler ultrasonography revealed that the right great
saphenous vein had a patent lumen and was suitable for
use as a graft. The genicular part of the right great saphe-
nous vein was completely released and brought to the left
femoral vein from the suprapubic region and anastomosed
end to side. (Fig. 3A, B). On the post-operative day 7, signifi-
cant clinical improvement was observed with a decrease
of 12 cm (54 cm—42 c¢m) in thigh circumference and 7 cm
(42 cm—35 cm) in tibial circumference (Fig. 1B). The INR
value was kept between 2-3 with oral anticoagulant treat-
ment. On the post-operative day 15, late venous phase of
CT angiography revealed patency of sapheno-femoral ve-
no-venous bypass (Fig. 4). The patient was discharged on
post-operative day 16, and post-discharge Doppler ultra-
sonography demonstrated patent anastomosis. Due to in-
termittent tension sensation in the extremity, symptomatic
management including compressive stockings, elevation,
and venotrophic agents was initiated. Notable clinical im-

Figure 2. Arteriovenous malformation appearance on the conven-
tional aorto-peripheric angiography.

Figure 3. (a) Release of the genicular portion of the great saphenous
vein. (b) Approximation of great saphenous vein to the left femoral
vein prior to end-to-side anastomosis.
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Figure 4. Control Aortoperipheric CT Angiography image showing
patency of the venous-venous bypass.

provement was noticed (Fig. 1B). Nonetheless, the patient
was lost to follow-up after the third-month examination.

Discussion

Surgical treatment is required in less than 50% of symp-
tomatic, lower extremity AVM cases. Surgical treatment
is usually preferred in cases of bleeding, development of
high-flow heart failure, arteriovenous hypertension, ar-
teriovenous malformations located in life-threatening ar-
eas. However, surgical treatment can also be prioritized in
patients with pain, lowered quality of life, cosmetic com-
plaints, vascular-bone syndrome, and recurrent infections.
11315161 Resection is an effective method in macrovascular
malformations where cosmetic defects are at the forefront.
07 However, resections combined with interventional ra-
diological techniques can be tried before surgery in deep-
seated AVMs belonging to the extremity itself or pelvis that
cause loss of function in the lower extremity. However, in
most of the cases due to high shunt flow and involvement
of muscle tissue, this approach is not possible. The utiliza-
tion of embolization alone is limited in arteriolovenulous
type AVM cases.l'"'® Treatment methods for AVM include
endovascular ablation (sclerotherapy, embolization), sur-
gery (resection, venous bypass), compression and ampu-
tation. In this particular case, we have consulted with in-
terventional radiology; however, due to aplasia of the iliac
vein and the unconfined nature of the pathology to the
truncular region, interventional radiology did not approve
embolization or sclerotherapy.

Factors that make the surgical approach challenging are
involvement of the muscle and soft tissue with the lesion,
inadequate embolization in arteriolovenulous types, and
deep localization. Nevertheless, in such cases, various re-
constructive interventions have been described to relieve
symptoms and restore extremity functions.'” The veno-
venous cross-bypass technique, defined by Palma in 1984,
from the saphenous vein of the healthy lower extremity,

which does not show valve insufficiency, to the superficial
or deep femoral vein system of the other lower extremity,
can provide significant clinical and subjective improve-
ment in selected cases.?” In Halliday's case series, which
utilized Palma technique, it is stated that the symptom re-
lief was observed in ninety percent of the cases and the by-
pass patency rate was observed in seventy-five percent of
the cases in a 5-year period of follow-up after veno-venous
bypass.©"

Conclusion

Vascular malformations are rare morphological disorders of
the vascular system. In modern management, non-opera-
tive and interventional radiological interventions are more
pronounced. However, in cases with clinical and radiologi-
cal features similar to the presented case, where surgical
resection and angiographic embolization are not possible
due to the location of the lesion, venous decompressive
reconstruction (Palma operation) should be considered as
an effective surgical treatment option to relieve symptoms
and restore the functions of the extremity.

Disclosures
Informed consent: Not declared.
Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors declared that they have no con-
flict of interests to declare.

Authorship Contributions: Concept - FY., OS., B.S,, E.E, LFA,
O.A., FA.G,; Design - FY,, OS., BS, EEE, LFA, O.A, FA.G.; Supervi-
sion-FY., O.S,, BS., EE, LFA, O.A, FA.G,; Fundings - FY. O.S., BS.,
E.E.; Materials — .F.A., O.A., FA.G.; Data collection &/ or processing
- L.LFA., O.A, FA.G,; Analysis and/or interpretation - FY,, O.S., B.S,,
E.E.; Literature search - FY,, LF.A,, OS.; Writing - B.S., FA.G,, LFA,;
Critical review - FY., FA.G., O.S.

Financial Disclosure: The authors declared that there is no finan-
cial relationship relevant to this article.

Use of Al for Writing Assistance: The authors declared that there
is no usage of artificial intelligence, linguistic robot modellings in
this manuscript (Al, LLM, ChatGPT and so on).

References

1. Kelm M, Perings SM, Jax T, Lauer T, Schoebel FC, Heintzen MP, et
al. Incidence and clinical outcome of iatrogenic femoral arterio-
venous fistulas: implications for risk stratification and treatment.
J Am Coll Cardiol 2002;40:291-7. [CrossRef]

2. Redondo P. Vascular malformations (). Concept, classification,
pathogenesis and clinical features. Actas Dermosifiliogr [Article
in Spanish] 2007;98:141-58. [CrossRef]

3. Smith MR. Pulsatile pelvic masses: options for evaluation and
management of pelvic arteriovenous malformations. Am J Ob-
stet Gynecol 1995;172:1857-1863. [CrossRef]



Yanar et al.,, Reconstructive Venous Surgery / doi: 10.14744/SEMB.2024.01205

137

10.

11.

12.

Jacobowitz GR, Rosen RJ, Rockman CB, Nalbandian M, Hofstee DJ,
Fioole B, et al. Transcatheter embolization of complex pelvic vas-
cular malformations: results and long-term follow-up. J Vasc Surg
2001;33:51-5. [CrossRef]

Morgan J, Dadger D. Arteriovenous fistula of the internal iliac ar-
tery and vein, related to trauma at childbirth. Can Med Assoc J
1964;91:920-5.

Lee BB, Laredo J, Lee TS, Huh S, Neville R. Terminology and clas-
sification of congenital vascular malformations. Phlebology
2007;22:249-52. [CrossRef]

Frigerio A, Stevenson DA, Grimmer JF. The genetics of vascular
anomalies. Curr Opin Otolaryngol Head Neck Surg 2012;20:527-
32. [CrossRef]

Mahmoud M, Allinson KR, Zhai Z, Oakenfull R, Ghandi P, Adams
RH, et al. Pathogenesis of arteriovenous malformations in the ab-
sence of endoglin. Circ Res 2010;106:1425-33. [CrossRef]
Thalhammer C, Kirchherr AS, Uhlich F, Waigand J, Gross CM. Post-
catheterization pseudoaneurysms and arteriovenous fistulas:
repair with percutaneous implantation of endovascular covered
stents. Radiology 2000;214:127-31. [CrossRef]

Whitehead KJ, Smith MC, Li DY. Arteriovenous malformations and
other vascular malformation syndromes. Cold Spring Harb Per-
spect Med 2013;3:a006635. [CrossRef]

AbuRahma AF, Robinson PA, Boland JP. Clinical, hemodynamic,
and anatomic predictors of long-term outcome of lower extrem-
ity venovenous bypasses. J Vasc Surg 1991;14:635-44. [CrossRef]
Roy D, Raymond J. The role of transvenous embolization in the
treatment of intracranial dural arteriovenous fistulas. Neurosur-

13.

14.

15.

16.

17.

18.

19.

20.

21.

gery 1997;40:1133-44. [CrossRef]

Cronin P, McPherson SJ, Meaney JF, Mavor A.Venous covered stent:
successful occlusion of a symptomatic internal iliac arteriovenous
fistula. Cardiovasc Intervent Radiol 2002;25:323-5. [CrossRef]
Laurian C, Leclef Y, Gigou F, Alzaoubi |, Riche MC, Melki JP, et al.
Pelvic arteriovenous fistulas: therapeutic strategy in five cases.
Ann Vasc Surg 1990;4:1-9. [CrossRef]

Ben-Menachem Y. Transvenous approach to salvage incomplete
arterial embolization of compound traumatic arteriovenous fis-
tulae. Cardiovasc Intervent Radiol 1995;18:391-5. [CrossRef]
Menyhei G, Szabé M, Kolldr L. Late results of the Palma operation.
Orv Hetil [Article in Hungarian] 1995;136:1713-6.

Yilmaz S, Erdodan A, Lileci E. Transvenous embolization and
stent placement for an internal iliac arteriovenous fistula with
central iliac vein occlusion. J Vasc Interv Radiol 2004;15:399-404.
[CrossRef]

Schellack JV, Jones TR, Frusha JD, Deumite NJ. Chronic femoral ar-
teriovenous fistula masquerading as the postphlebitic syndrome.
J La State Med Soc 1991;143:22-7.

Huang W, Villavicencio JL, Rich NM. Delayed treatment and late
complications of a traumatic arteriovenous fistula. J Vasc Surg
2005;41:715-7. [CrossRef]

Celli P, Ferrante L, Palma L, Cavedon G. Cerebral arteriovenous mal-
formations in children. Clinical features and outcome of treatment
in children and in adults. Surg Neurol 1984;22:43-9. [CrossRef]
Halliday AW, Mansfield AO. Congenital arteriovenous malforma-
tions. Br J Surg 1993;80:2-3. [CrossRef]



