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Abstract

Background: Venous diseases are predominant causes
of lower extremity venous ulcers. Inspite of effective
treatment by compression therapy, these patients have
psychosocial issues such as anxiety, depression, and
social deprivation. These distressing symptoms are due
to persistence of ulcer with exudation for longer
duration, continuous pain, loss of work, and cost to the
wound care. Aims and Objectives: To study the response
of skin grafting for venous ulcer plus surgical treatment
for superficial varicose veins simultaneously. Materials
and Methods: 37 patients who had findings of venous
ulcers along with varicose veins were selected for the
study. Patients were treated conservatively for 5 -7 days
followed by surgical intervention of venous ulcer and
varicose veins simultaneously. The response to
treatment was evaluated in terms of duration of ulcer
healing and improvement of pain. Results: The duration
of hospital stay was 8-12 days (mean=9.8). The
preoperative days used for ulcer bed preparation
varying from 3-7 days (mean=4.2). The patients were in
the age group of 40-75years (Mean= 57). Maximum
patients were in the age group of 55-65 years. The
duration of the ulcers was varying from 6 months to 7
years (Mean= 3.7 years). The ulcers size was varying
from 2x1cm to 17x11cm. In 34 (91.89%) patients, the
graft was taken completely. In 3 patient (8.1%), there
was partial graft take (approx. 65-85% ulcer area). There
were no cases of skin graft rejection. At the second follow
up period (45 days), 32 patients were completely pain
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free and remaining 5 patients had partial relief.
Conclusion: There is high success rate in terms of healing
the ulcer in a short duration and decreases the pain at
the earliest. No recurrence of the ulcer was observed.
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Saphenofemoral Junction; Elastic Compression
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Introduction

Varicose veins primarily affect the lower limbs. The
prevalence of varicose veins varies from 5% to 30% in
the adult population [1]. The venous disease is
responsible for 60-70% of all lower extremity ulcers. 25%
of lower extremity venous ulcers are non-healing. Pain
is a predominant symptom of venous ulcers and it is
often overlooked and undertreated. Besides pain these
patients have psychosocial issues such as anxiety,
depression, a low self-esteem and social deprivation
[2-5]. According to data from International Wounds
Treatment Committee in 2001, the treatment cost of
trophic ulcers was highest among all surgical
treatments for wounds. So it is often discussed which
treatment is most effective, heals chronic leg ulcers the
faster and also cost effectiveness [6]. The etiology of
venous ulcer includes inflammatory processes resulting
in leukocyte activation, endothelial damage, platelet
aggregation, and intracellular edema.

The treatment of lower extremity venous ulcer in
many areas is to heal the ulcer first then treat the varicose
veins. Compressive therapy is the mainstay of medical
management. The full epithelization of a venous ulcer
after conservative management may take many months
or even years or sometimes it may not fully heal for
several years. In very large ulcers, whose spontaneous
healing is uncertain, simultaneous shave therapy with
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mesh graft shortens the healing process. The prognosis
of venous ulcer due to deep venous insufficiency is poor
and there may be early recurrence of ulcer. As
conservative treatment alone seems to be insufficient
and unsuccessful, the surgical procedures should be
considered for nonhealing venous ulcers [7]. Split-
thickness skin grafting (SSG) is a simple method of
tissue replacement for venous ulcer, which is commonly
utilized because of its simplicity, less morbidity and
easily availability.

Materials and Methods

The study was conducted from March 2013 to Jan
2014 and followed up till date. During this period,
patients who presented to the surgical outpatient
department (OPD) with lower extremity ulcers were
evaluated clinically and investigated. The examination
of the venous and arterial vascular system was done
using duplex sonography as an imaging procedure. A
correct diagnosis of venous ulcer with varicose veins
and exclusion of peripheral arterial disease has been
confirmed in 37 patients. Saphenofemoral junction (SF])
and below knee perforators were incompetent in all 37
patients. Saphenopopliteall junction (SPJ) was
incompetent in 5 patients in addition to SFJ and
Perforators incompetence. Deep vein incompetence was
noted in 5 patients (based on venous duplex study).

A swab sample was taken in these patients from the
floor of the ulcer to identify the microflora of the ulcer.
In 20 samples the bacterial growth was noted and
remaining samples were sterile.

The most common organisms isolated were
Pseudomonas aeruginosa and Staphylococcus aureus.
Based on culture report, in 20 patients, antibiotic was
started. Biopsy was taken from the ulcer edge, when
malignancy was suspected clinically and it was taken
in 4 patients on OPD basis.

Thirty seven patients, who included in the study were
admitted for further management.

Ultrasound (USG) abdomen and pelvis was done to
rule out secondary cause for varicose veins. Other
investigations included were complete blood counts,
urine investigations, electrocardiogram, Chest X-ray.

The ulcer was treated initially with Bisgaard
regimen. This consists of elevation of the leg with
massage; Active movements to the calf muscles in
elevation and in standing; passive movements of leg
and ankle. Educating the patient about correct method
of walking, placing heel down first and using the calf
muscles to lift the heel of the back foot giving ‘spring” to
the walk and hence improving the venous pump. An
elastic compression bandage was applied, the
movements in walking alternately stretch and relax the
bandage, which produces an added venous pumping

effect. Initially ulcers were treated in the ward. The ulcer
was cleaned with hydrogen peroxide and slough
removal was done. Once ulcer was free of slough, then
saline dressing was done daily. Healthy granulation
tissue was noted in 27 patients. Inremaining 10 patients,
ulcer was clean but floor and margin was covered with
fibrous tissue. Patients were posted for surgery when
the ulcers are free of necrotic area.

The incompetent SFJ, SPJ and perforators were
marked with permanent skin marker under imaging
guidance. The patients underwent Trendelenberg
operation and removal of short segment of GSV. Ligation
and disconnection of SP] was done in patients with SP]
incompetence. Subfascial ligation multiple perforators
was done. Large varicosities were also excised. The
ulcer bed was prepared with scraping the wound with
the edge of a knife and SSG (autografting) was done. In
10 cases where floor and margin was covered with
fibrous tissue, SSG was done following ulcer excision.
Skin graft was stapled in place. The elastic crepe bandage
was applied to the limb after the surgery. It was removed
on the third post-operative day and operated sites, graft
were inspected. Thereafter daily grafted area inspected.
Patients were discharged on 5th-7th postoperative day
and were advised to continue the elastocrepe
bandaging/stockings and limb elevation. The staples
were removed between 10th and 14th post-operative
day. Patients were followed up after one week, then
every month for 6 months, every three monthly thereafter.

Assessment of Pain

The secondary outcome measure was pain scored by
the patient till 6 months. Patients were instructed to
score pain on a three point scale. Pain scores include
the following: 1- pain unchanged (or even worse); 2-
completely pain free; 3- partially relief.

Results

The duration of hospital stay was 8-12 days
(mean=9.8). The preoperative days used for ulcer bed
preparation varying from 3-7 days (mean=4.2). The
patients were in the age group of 40-75years. Mean
age was 57. Maximum patients were in the age group
of 55-65 years. The duration of the ulcers was varying
from 6 months to 7 years (mean was 3.7 years). The
ulcers size was fluctuating from 2x1cm to 17x11cm.
Biopsy from the ulcer edge was negative for
malignancy. In 34 (91.89%) patients the graft was
taken completely and in 3 patient (8.1%), there was
partial graft take (approx. 65-75% ulcer area). There
were no cases of skin graft rejection. Thirty seven
patients were relieved of pain by the end of one and
half month. Remaining five patients had partial pain
relief (patients with deep vein incompetence).

New Indian Journal of Surgery / Volume 9 Number 3 / May - June 2018



Teli Bhavuray, Mundada Ashishkumar B., Avula Sreekant et al. / To Study the Role of Skin Grafting and 203
Superficial Varicose Vein Surgery Simultaneously In Treatment of Venous Ulcers

Discussion

Venous ulceration (stasis ulcer) is the most severe
and debilitating outcome of chronic venous
insufficiency in the lower limbs and accounts for 80
percent of lower extremity ulcerations [8]. Lower
extremities venous ulcers are the major cause of
morbidity and disability. The morbidity caused by them
has a serious impact on daily activities and quality of
life [9-11]. Because of distressing and psychological
symptoms of venous ulcers few studies have been done
to know the quality of life. One study concludes that
vascular leg ulcers result in poor quality of life, with
direct correlation to duration and size of ulcer. Pain is
common and troublesome symptom [12].

Pathogenesis

Originally it was thought that venous ulcers are
due to venous stasis and hydrostatic back pressure.
This was not confirmed by investigation. There are
different theories to explain the exact pathophysiological
pathways, which lead to ulceration and impaired
healing.

Due to alteration and distension of the dermal
capillaries, at the microvascular level, leading to leakage
of fibrinogen into the tissues. Polymerisation of this
fibrinogen into fibrin cuffs leads to perivascular cuffing
that can impede oxygen exchange, this contributing to
ulceration. It was hypothesized that these cuffs could
act as a diffusion block. Another theory suggest that
leukocytes adhere to the capillary endothelium and
cause plugging with diminished blood flow. Venous
hypertension and capillary damage leads extravasation
of the haemoglobin. The breakdown products of
haemoglobin are irritating and cause pruritus, skin
damage.

At present, ambulatory venous hypertension is the
only accepted underlying cause of ulceration.

Venous hypertension occurs due to incompetence of
saphenous veins, incompetence of perforating veins or
incompetence or obstruction of deep veins [13,14].

The venous leg ulcers require an average of 2 years to
heal and approximately 15% never heal. The recurrence
rate (once or multiple times) is 15%-71% of cases [15].
The 5-year recurrence rate in healed ulcerations is upto
40% [16].

Treatment options for venous ulcers include
conservative management, mechanical treatment,
medications, and surgical options. The mainstay of
conservative treatment of venous leg ulcers includes
compression stockings with 30-40 mmHg of tension, as
well as proper wound and skin care are [14]. The
compression therapy results in significant improvement
in pain, swelling, activity and patient satisfaction, with
70%-80% compliance [17]. A study by Mayberry JC et
al., concludes that structured regimen of compression

stocking therapy can achieve complete healing in less
than half a year (mean time: 5.3 months) in majority of
the patients with venous leg ulcers [18]. So compressive
stockings are the most effective and economically sound
method for treatment of venous leg ulcers.

The compressive therapy needs to be applied
properly, if not high recrudescence. Improper
compressive therapy produces even worse results than
no therapy at all [19,20]. If compressive therapy is
applied properly, the recrudescence was 10%-16% of
cases, and in improperly applied cases it was 97 %-100%
[21]. The venous ulcers which are resistant to
compressive therapy, can be treated effectively by
debridement of the ulcer along with skin graft [22,23].

The surgical management includes sclerotherapy,
endovenous radiofrequency ablation, venous valve
reconstruction of the deep veins, open perforator ligation
surgery or Subfascial Endoscopic Perforator Surgery
(SEPS), Trendelenburg operation for saphenofemoral
junction (SF]) incompetence. Ligation of short
saphenous vein, if the SPJ is incompetent. Ligation with
stripping of the GSV results in significant improvement
in venous hemodynamics and may eliminate
concomitant deep venous reflux. This altered venous
hemodynamics assists in ulcer healing, provides
symptomatic relief and prevent ulcer recurrence [24-
26].

The role of venous surgery for superficial varicose
veins is to reduce venous reflux, hasten healing, and to
prevent ulcer recurrence.

The success rate of ulcer healing by surgical
management is upto 88%. The recurrence rate is 13% in
10 months [27]. Surgical intervention, either venous
bypass or valve replacement for deep venous system
remains disappointing [28,29]. Skin autografting
decreasing the area of venous leg ulcers or heals them
completely, thus improves a patient’s quality of life.

According to literature survey, the grafted skin has
an antimicrobial effect [21,30,31]. In one study, where
they compared the functionality SSG with conservative
measures for the management of venous leg ulcers (mean
size = 254 cm?2) in 44 patients for 6 months duration.
All patients were having sleep disorders because of the
ulcers. 34 patients were treated by skin grafting and 10
patients by conservative method. Follow up was after
3-6 months. In SSG patients, ulcer pain had decreased,
whereas it remained the same in conservative group. In
the group of surgically-treated patients, ulcers did not
disturb sleep after 3 months of surgery, whereas the
problem persisted in other group [32].

A study by Jankunas et al., where they have assessed
the effect of skin grafting and the impact on the quality
of life of patients with chronic venous leg ulcers. The
study concludes that skin grafting decreases the
limitation of function, improves the dysphoric mood
and positively influences the quality of patients’ lives
significantly (p < 0.05). The healing of ulcers by SSG,
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had decreased the leg pain within 6 months, which
was earlier than conservative treatment alone group.
The amount of patients’ personal expenditure on the
care and treatment of ulcers was high on conservative
treatment alone group. In fact the personal expenditure
was decreased in patients of SSG group [33].

Even though the compression therapy is an
established treatment, it has many drawbacks when
compared to SSG and venous surgery simultaneously.
There is wide range of success for compression therapy.
It may ranges from 30 to 60% at 24 weeks, and after one
year it was around 70 to 85% [34].

The studies already proved that the success rate is
unpredictable, takes longer time to heal the ulcer and to
reduce the leg pain. It has application difficulty and
physical limitations, such as obesity, pain in the ulcers
and contact dermatitis [35]. Improper application of
stockings or compressive bandages produces even
worse results thanno therapy. The cost of the treatment
is high.

The preoperative hospital stay in our study was 4.2
days and was used for ulcer preparation, removal of
slough, elimination of bacteria, and the stimulation of
granulation tissue. The mean duration of hospital stay
was 9.8 days. The healing of the ulcer was complete in
91.89% of patients at the time of stapler removal and in
remaining three patients by the end of one month. In 32
patients, complete pain relief by the end of 45 days.
Remaining five patients had partial pain relief (patients
with deep vein incompetence). Patients were followed
up, till to date. There was no ulcer recurrence noted in
the 2 1/2 year follow up. The advanced surgical
techniques for venous ulcers includes bioengineered
tissue, electrical stimulation. The electrical stimulation
has good results in terms of wound healing, fewer
adverse effects and shorter duration of healing. When
compared with surgical intervention, healing rates are
less for electrical stimulation and bioengineered tissues.
Utilization of electrical stimulation in venous ulcer
management has not been fully explored [36].

Conclusion

The superficial varicose vein surgery with
simultaneous skin grafting for venous ulcers has high
success rate, decreases the leg pain in short time, and
prevents recurrence.

References

1. Beebe-Dimmer JL, Pfeifer JR, Engle JS, Schottenfeld D.
The epidemiology of chronic venous insufficiency and
varicose veins. Ann Epidemiol. 2005;15:175-84.

2. Eberhardt RT, Raffeto JD. Chronic venous insufficiency.
Circulation 2005;111:2398-409.

3. Barron GS, Jacob SE, Kirsner RS. Dermatologic
complications of chronic venous disease: medical
management and beyond. Ann Vasc Surg 2007;21:652-62.

4. Herschthal ], Kirsner RS. Current management of venous
ulcers: an evidence-based review. Surg Technol Int
2008;17:77-83.

5. Jones JE, Robinson J, Barr W, Carlisle C. Impact of
exudates and odour from chronic venous leg ulceration.
Nurs Stand 2008;22:53-4.

6. Vytautas Jankunas, Rokas Bagdonas, Donatas
Samsanavicius, Rytis Rimdeika. An Analysis of the
Effectiveness of Skin Grafting to Treat Chronic Venous
Leg Ulcers. Wounds. 2007;19:128-137.

7. Hermanns HJ, Waldhausen P. Shave therapy for venous
ulcers-a review and current results. Phlebolymphology.
2009;16:253-8.

8. Meara SO, Al-Kurdi Dand L, Ovington G. Antibiotics
and Antiseptics for Venous Leg Ulcers. Cochrane Database
Systematic Reviews, No. 1, 2008, Article ID: CD003557.

9. Chiesa R, Marone EM, Limoni C, Volonté M, Schaefer E,
Petrini O. Effect of chronic venous insufficiency on
activities of daily living and quality of life: correlation of
demographic factors with duplex ultrasonography
findings. Angiology 2007;58:440-9.

10. White JV, Ryjewski C. Chronic venous insufficiency.
Perspect Vasc Surg Endovasc Ther 2005;17:319-27.

11. Eberhardt RT, Raffeto JD. Chronic venous insufficiency.
Circulation 2005;111:2398-409.

12.Guarnera G, Tinelli G, Abeni D, Di Pietro C, Sampogna
F, Tabolli S. Pain and quality of life in patients with
vascular leg ulcers: an Italian multicentre study. ] Wound
Care 2007;16:347-51.

13.Norman S. Williams, Christopher J.K. Bulstrode and P.
Ronan O’Connell: Bailey & Love’s Short Practice of
Surgery. Venous disorders. 26Th ed. Florida; CRC press,
Taylor & Francis group; 2013.

14.F. Charles Brunicardi, Dana K. Andersen, Timothy R.
Billiar, David L et al., editors. Schwartz’s Principles of
Surgery. Venous and lymphatic disorders. 10Th ed. New
York: McGraw Hill; 2015.

15.Heit JA. Venous thromboembolism epidemiology:
implications for prevention and management. Semin
Thromb Hemost. 2002;28(suppl 2):3-13.

16.Margolis DJ, Berlin JA, Strom BL. Risk factors associated
with the failure of a venous leg ulcer to heal. Arch
Dermatol. 1999;135(8):920-926

17.Motykie GD, Caprini JA, Arcelus JI, Reyna JJ, Overom E,
Mokhtee D. Evaluation of therapeutic compression
stockings in the treatment of chronic venous
insufficiency. Dermatol Surg 1999;25:116-20.

18.Mayberry JC, Moneta GL, Taylor LM ]Jr, Porter JM.
Fifteen-year results of ambulatory compression therapy
for chronic venous ulcers. Surgery 1991;109:575-81.

19.Peter Korn, Sheela T P, Jennifer A H, Jonathan S D,
Krishnasastry KV, Harry L B et al. Why insurers should
reimburse for compression stockings in patient with
chronic venous stasis. ] Vasc Surg. 2002;35:950-7.

New Indian Journal of Surgery / Volume 9 Number 3 / May - June 2018



20.

21.

22.

23.

24.

25.

26.

27.

28.

Teli Bhavuray, Mundada Ashishkumar B., Avula Sreekant et al. / To Study the Role of Skin Grafting and

295

Superficial Varicose Vein Surgery Simultaneously In Treatment of Venous Ulcers

Dale]], Ruckley CV, Gibson B, Brown D, Lee AJ, Prescott
RJ. Multi-layer compression: comparison of four
different four-layer bandage systems applied to the leg.
Eur ] Vasc Endovasc Surg. 2004;27:94-9.

Schmeller W, Gaber Y. Surgical removal of ulcer and
lipodermatosclerosis followed by split-skin grafting
(shave therapy) yields good long-term results in “non-
healing” venous leg ulcers. Acta Derm Venereol.
2000;80:267-71.

Jones JE, Nelson EA. Skin grafting for venous leg ulcers.
Cochrane Database Syst Rev. 2007;2:CD001737.

Marston W. Evaluation and treatment of leg ulcers
associated with chronic venous insufficiency. Clin Plast
Surg. 2007,;34:717-30.

MacKenzie RK, Allan PL, Ruckley CV, Bradbury AW.
The effect of long saphenous vein stripping on deep
venous reflux. Eur ] Vasc Endovasc Surg. 2004;28:104-07.

Kranke, M. Bennett, I. Roeckl-Wiedmann and S. Debus.
Hyperbaric Oxygen Therapy for Chronic Wounds.
Cochrane Database Systematic Reviews, No. 2, 2004,
Article ID: CD004123.

M.C. Robson, D.M. Cooper, R. Aslam, et al., Guidelines
for the Treatment of Venous Ulcers. Wound Repair and
Regeneration. 2006;14:649-62. doi:10.1111/j.1524-
475X.2006.00174.x

J. R. Barwell, C. E. Davies, J. Deacon, et al., Comparison
of Surgery and Compression with Compression Alone
in Chronic Venous Ulceration (ESCHAR Study):
Randomized Controlled Trial. Lancet. 2004;363:1854-9.
doi:10.1016/5S0140-6736(04)16353-8.

Eberhardt RT, Raffeto JD. Chronic venous insufficiency.
Circulation 2005;111:2398-409.

29.

30.

31.

32.

33.

34.

35.

36.

Welch HJ. Surgical options for the treatment of venous
ulcers. Vasc Endovascular Surg 2004;38:195-202.

Ahnlide I, Bjellerup M, Akesson H. Excision of
Lipodermatosclerotic tissue: an effective treatment for
non-healing venous ulcers. Acta Derm Venereol.
2000;80:28-30.

Dunn RM, Fudem GM, Walton RL, Anderson FA Jr,
Malhotra R. Free flap valvular transplantation for
refractory venous ulceration. ] Vasc Surg. 1994;19:
525-531.

Janknas V, Rimdeika R, Jasenas M, Samsanavicius D.
Changes in patient’s quality of life comparing
conservative and surgical treatment of venous leg ulcers.
Medicina (Kaunas) 2004;40:731-9.

Jankunas V, Bagdonas R, Samsanavicius D, Rimdeika R.
The influence of surgical treatment for chronic leg ulcers
on the quality dynamics of the patient’s life. Acta Chir
Belg 2007;107:386-96.

D.J. Margolis, J.A. Berlin and B.L. Strom. Which Venous
Leg Ulcers Will Heal with Limb Compression
Bandages?. Am ] Med. 2000;109:15-9. d0i:10.1016/S0002-
9343(00)00379-X

S.Raju and P. Neglen. Clinical Practice. Chronic Venous
Insufficiency and Varicose Veins. The New England
Journal of Medicine. 2009;360:2319-27. do0i:10.1056/
NEJMcp0802444

Thakral, Gaurav, La Fontaine, Javier, Kim, Paul et al.
Treatment Options for Venous Leg Ulcers: Effectiveness
of Vascular Surgery, Bioengineered Tissue, and Electrical
Stimulation. Advances in Skin & Wound Care.
2015;28:164-72.

New Indian Journal of Surgery / Volume 9 Number 3 / May - June 2018



