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Background: Acute Compartment syndrome (ACS) with subsequent need for fasciotomy is a 

serious and insidious complication after revascularization for acute lower limb ischemia (ALI). The 

development of ACS during endovascular catheter directed thrombolysis is particularly difficult 
to identify. The aim was to identify the incidence, predisposing factors, wound treatment, and 

outcome in terms of amputation and survival for patients presenting with ALI that develop ACS 

during catheter directed thrombolysis. Patients who did not develop ACS after thrombolysis were 

analyzed as controls. 
Methods: Descriptive retrospective analysis of prospective databases from two large tertiary- 
referral vascular centers. Patients with ACS after thrombolysis for ALI between 2001–2017 were 

analyzed. 
Results: Seventy-eight cases and 621 controls were identified. Mean age was 72 years and 30 

(38.5%) were women in the ACS group. Patients that developed ACS presented with significantly 
more severe preoperative ischemia. With 38.5% having Rutherford 2b classification as compared 

to 22.7 % in the control group ( P = 0.002). Occluded popliteal arter y aneur ysms were also 

associated with a higher incidence of ACS ( P = 0.041). 
Treatment of the fasciotomy wound was most commonly treated with regular wound dressing 

in 45 (58%) of cases, while wound dressing and foot pump and vacuum assisted closure were 

used in 14 (18%) and 19 (24%) respectively. These differing approaches did not affect the number 
of wound infections and amputations, which was similar regardless of treatment type. Vacuum 

assisted closure was associated with a higher degree of skin graft closure ( P = 0.001). The 

median time to complete wound closure was 10 days. 
One year after thrombolysis, the major amputation rate in the ACS group was 31% as opposed 

to 17% in control group, P = 0.003. Mortality measured at 16.7% and 15.3%, respectively, 
P = 0.872. Amputation-free survival in the ACS group was 62% vs. 73% in the control group, 
P = 0.035. These differences level out, however, when applying long-term analysis of amputation- 
free survival in Kaplan-Meier analysis (log-rank 0.103). 
Conclusions: Patients that developed ACS during endovascular CDT presented with a more 

severe pre-operative ischemia, more occluded popliteal arter y aneur ysms and had a higher 
amputation rate during the first year, compared to controls. The development of ACS during 

endovascular treatment of ALI with thrombolysis is not uncommon and warrants both clinical 
awareness and rapid treatment. 
The Authors declare that there is no conflict of interest. 
1 Uppsala University, Department of Surgical Sciences, Section of 

Vascular Surgery, Uppsala, Sweden 
2 Lund University, Department of Clinical Sciences, Faculty of 

Medicine, Lund, Sweden 
3 Linköping University, Department Biomedical and Clinical Sciences, 

Linköping, Sweden 

Correspondence to: Pärsson Håkan, FEBVS, MD, PhD, Linköping 
University, Biomedical and Clinical Sciences and Department of 
Surgery, Kalmar Hospital, S-39185, Kalmar, Sweden; E-mail: 
hakan.parsson@liu.se 

Ann Vasc Surg 2022; 79: 182–190 
https://doi.org/10.1016/j.avsg.2021.07.015 
© 2021 The Authors. Published by Elsevier Inc. 
This is an open access article under the CC BY license 
( http://creativecommons.org/licenses/by/4.0/ ) 
Manuscript received: February 4, 2021; manuscript revised: July 8, 2021; 
manuscript accepted: July 9, 2021; published online: 10 October 2021 

182 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.avsg.2021.07.015&domain=pdf
mailto:hakan.parsson@liu.se
https://doi.org/10.1016/j.avsg.2021.07.015
http://creativecommons.org/licenses/by/4.0/


Volume 79, 2022 183 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Use of intra-arterial catheter-directed thrombolysis
(CDT or just thrombolysis) as treatment for acute
lower limb ischemia (ALI) has become a part of
routine clinical care in the past three decades.
The potential for ischemia-reperfusion injury and
post-ischemic acute compartment syndrome (ACS)
is always present when an acutely ischemic limb
is reperfused. The compromised blood supply
during the ischemic state results in changes in the
endothelial- and hemodynamic function. Damaged
endothelial cells become more permeable, leading
to an efflux of plasma proteins and progressive
interstitial edema when the blood supply returns. 1 , 2 

Edema in the muscle compartments results in
an increased interstitial pressure and impaired
microcirculation and unless compartment pressure
is relieved, tissue infarction is inevitable. The time
required to develop irreversible injury to nerves and
muscle varies depending on the site, but within the
leg it may occur as early as four hours after the onset
of total ischemia. 3 A particular clinical challenge
is ACS during and after acute thrombolysis where
the correct diagnosis might be both difficult and
delayed. 

Risk factors for ACS have been suggested to
be prolonged ischemic time, the severity and
extent of ischemia, low degree of developed
arterial collaterals, hypotension and young age. 4 

Fasciotomy is the accepted method of treatment
for ACS - myofascial decompression is achieved
through a surgical incision in the skin and fascia of
affected muscle within each muscle compartment.
In European Society for Vascular Surgery’s recently
published guidelines for treatment of ALI it is
stated that routine prophylactic fasciotomy is not
recommended, because of its association with
several other complications. 5 A high index of
suspicion of ACS is suggested and expeditious
performance of fasciotomy is needed when ACS
is diagnosed. Patients with ACS and subsequent
fasciotomy have a poor overall outcome with 30-
day mortality and amputation rates of 11%–36%
and 13%–21% respectively, in addition to serious
morbidity reports. 6–10 Even worse results have been
reported when fasciotomy is delayed. 11-13 

ACS after thrombolysis is poorly described and
may be misinterpreted during and after acute
CDT. Patients with ACS are at risk for prolonged
hospitalization, particularly if the diagnosis is
delayed. Thus, it is important to instruct attending
staff in the potential risk for development of
ACS. This study focuses on patients that received
thrombolysis as treatment for ALI complicated by
ACS and subsequent fasciotomy. The aim was to
assess incidence, predisposing factors and outcome
in terms of amputation and survival for patients
presenting with ALI that develop ACS during
CDT. Secondary aim was to investigate fasciotomy,
wound treatment strategy and closure 

METHODS 

This study is a collaboration between databases
from two large vascular centers. Both centers are
tertiary referral centers for vascular disease with a
combined primary catchment area of approximately
1.1 million, and a tertiary catchment area of
approximately 3.5 million inhabitants. 

Study Population 

Two previous publications have analyzed results
after thrombolysis at the same hospitals. 14 , 15 

In the present study, the analyzed period was
prolonged to include more contemporary data.
Parts of the cohort had previously been analyzed
in those earlier studies (82.1% of the ACS
cohort). All patients that had received thrombolysis
as treatment for ALI complicated by fasciotomy
between January 1st 2001 and December 31st 2017
at the two hospitals were included. This study
period was selected to include at least one year
of follow up. In some cases, thrombus aspiration
or pharmaco-mechanical thrombectomy was used
at the start or termination of thrombolysis. Only
cases with clinical signs and symptoms of ACS were
included. Intra-compartmental pressure monitoring
was not regularly used and no cases of prophylactic
fasciotomy were included. For the control group,
patients treated with thrombolysis for ALI without
development of ACS between January 1st 2001
and December 31st 2013 were used. Patients
were identified through the local Swedvasc registry
(a national register for vascular procedures with
high validity) 16–19 and local endovascular databases.
The data in the Swedvasc registry is entered
prospectively but the case records were analyzed
retrospectively. Information on patient mortality
is reported automatically within two weeks from
the Swedish Population Registry, with cross-linking
based on the patient’s personal identity number.
When patients were identified in the registers the
hospital chart records for included patients were
manually analyzed at the two institutions. Patients
were followed until death or until June 30, 2019. 

The regional ethics review board in Lund
approved the study (Dnr 2018/515), and no
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informed consent was needed due to the
retrospective design. 

Definitions and Study Endpoints 

Limb condition at presentation, including sensory
and motor deficit, and ankle-brachial-index were
recorded and scored according to the Rutherford
classification. 20 Definitions of comorbidities are
shown in Table S1 (supporting information). The
diagnosis of ACS was made by clinical evaluation
of the patients, sometimes in combination with
compartment pressure monitoring. Information
on how the fasciotomy wound was treated was
retrieved from the hospital charts and divided
into the following groups; regular wound dressing,
medical foot pump, and vacuum assisted wound
closure (VAC). Regular wound dressing consists of
a sterile pad or compress applied to the wound
held in place by a bandage. A medical foot pump
is a device that alternates between applying and
relieving pressure on the sole of the foot. It
is used to increase the venous return to the
heart and reduce edema and aid wound closure.
Patients could have more than one type of wound
treatment. The closure technique was either several
variations of the ‘‘shoelace’’ technique, VAC or split
skin graft. Endpoints in focus were predisposing
factors, fasciotomy, major amputation, survival and
amputation-free survival. Only major amputations
are reported, defined as above ankle level. In the
fasciotomy group length of hospital stay and time to
closure of wound was registered. Wound infection
was defined as infections requiring additional
treatment with antibiotics, debridement, surgical
treatment and/or prolonged wound treatment at
the out-patient clinic. Each limb was analyzed
independently. 

Statistical Analysis 

The SPSS® software package version 25.0
(IBM, Armonk, New York, USA) was used
for data management and statistical analysis.
Variables associated with outcome were tested
in univariate analysis, cross-tabulation with χ2

test for dichotomous variables and independent
sample T-test for continuous variables and were
expressed with 99 per cent confidence intervals
(c.i.). P < 0.1 was considered significant, adjusting
for multiple comparisons. Further evaluation of
possible risk factors was performed by univariate
and multivariate logistic regression. Variables with a
normally distribution was expressed as mean values
and standard deviation (SD). Survival distributions
were analyzed using Kaplan-Meier curves and
log-rank test. Cases with missing data were omitted 

from specific analyses (between 2.6%–12.8% for 
different variables), and no imputation procedure 

was performed. 

RESULTS 

During the 17 year study period, 78 cases of 
ACS and fasciotomy secondary to ALI treated 

with thrombolysis were identified. The mean age 

was 72 years (SD 10.8) and 30 (38.5 %) of 
the patients were women. In Table I baseline 

characteristics of the patients are presented and 

compared to patients receiving thrombolysis for ALI 
without developing ACS and needing fasciotomy. 
The incidence fasciotomy 2001–2013 was 9.9%. 
The comorbidities were comparable between the 

two groups, except for a lower frequency of 
hypertension in the fasciotomy group. Patients 
affected with ACS and fasciotomy had a worse 

degree of presenting ischemia with Rutherford IIa 

OR 2.04 (1.4–3.4) and Rutherford IIb classification 

OR 4.2 (1.9–9.2) P < 0.001 Table II . Acute occlusion 

of a popliteal artery aneurysm as the underlying 

disease ultimately causing ALI was more common 

in the group requiring fasciotomy (20%, vs. 10% 

in controls, OR 2.2 (1.03–4.63 P = 0.041) Table II . 
No increased risk for ACS was observed for age 

category, duration of preoperative symptoms, acute 

thrombosis, emboli, graft/stent occlusion, radiologic 
time or tromb-aspiration ( Table II ) 

Thrombolysis 

The thrombolytic procedure was performed with a 

low-dose protocol using continuous intra-arterial 
infusion of rtPA (Actilyse®; Boehringer Ingelheim, 
Ingelheim, Germany). In Uppsala the procedure 

generally started with a bolus-dose 4 mg of rtPA 

followed by 0.5mg/h. In Malmö, the procedure 

generally started with 1–2 mg/h for the first 4 h 

followed by 0.5–1.0 mg/h. A mean time span of 26.9 

h (SD 12.9), duing which the patients received a 

mean of 22.5 mg of rtPA (SD 13.6) was registered in 

the fasiotomy group. The corresponding numbers 
in the control group were 25.3 h ( P = 0.327) 
and 21.0 mg ( P = 0.272). Thrombus aspiration 

using 5–8 F guiding catheters or pharmaco- 
mechanical thrombectomy (AngioJet, Boston 

Scientific, Marlborough, Mass) were used in 11 

cases (9%). No significant influence on influence 

on outcome was noted ( Table II ) ( P = 0.65). In 

connection to completion of the thrombolysis 
86.1% of the ACS cases received additional 
treatment. This involved 33 cases (41.7%) 
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Table I. Baseline characteristics of the patients 

Fasciotomy Control group P -value 

Number of cases 78 621 

Age 71.8 (68.5–75.1) 72.0 (70.8–73.2) 0.858 

Female sex 38.5 (24.3–53.0) 46.5 (41.4–51.6) 0.177 

Comorbidities 
- Hypertension 54.2 (39.1–69.3) 67.3 (62.1–72.5) 0.026 

∗

- Diabetes mellitus 12.5 (2.0–23.0) 18.5 (14.1–22.8) 0.207 

- Ischemic heart disease 40.3 (25.2–55.4) 33.0 (28.1–37.9) 0.217 

- Atrial fibrillation 22.2 (9.2–35.2) 30.0 (25.0–35.0) 0.169 

- Cerebrovascular event 16.7 (5.5–27.9) 13.8 (10.4–17.2) 0.516 

- Renal impairment 29.6 (15.3–43.9) 33.9 (29.3–38.5) 0.462 

- Preoperative anemia 33.4 (19.2–47.6) 29.1 (24.1–34.1) 0.365 

Smoking 
- Current 41.0 (28.5–53.5) –
- Previous 32.8 (21.4–44.2) –
- Never 26.2 (15.5–36.9) –

Information regarding smoking was available for 65 patients, 83.3%. Numbers 
correspond to per cent (99% confidence intervals.) or mean (99% confidence 
intervals). Control group consists of patients that received thrombolysis for ALI 
without complications in terms of compartment syndrome and fasciotomy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

additional endovascular procedures (stent and/or
percutaneous transluminal angioplasty (PTA)), 17
cases (22.2%) hybrid surgery and 17 cases (22.2%)
open surgery. In 59 cases (75.6%) the thrombolysis
was registered as successful with complete or partial
lysis of the occlusion together with angiographic
and clinical signs of improvement. In the control
group 83.3% of the thrombolytic treatments were
successful ( P = 0.082). 

Fasciotomy Details 

In 20 cases (25.6%) the fasciotomy was performed
just after termination of the thrombolytic
procedure. Of the remaining patients, 29 (37.1%)
had the fasciotomy within 6 hours, 16 (20.5%)
between 6–12 h, 11 (14.1%) between 12–24 h and
2 (2.5%) between 24–48 h after the termination of
thrombolysis. All patient with ACS had both medial
and lateral incisions and all four compartments
of the lower leg were opened. Two patients also
required fasciotomies of the thigh. The blood
myoglobin concentration recorded in connection to
the fasciotomy procedure was in mean 10 584 μg/l
(SD 17 616, reference < 90 μg/l). Serum creatinine
increased from preoperative values with a mean
difference of 21.5 μg/l (SD 75). 

The fasciotomy wounds were treated with
regular wound dressings in 45 cases (57.7%),
wound dressings and a medical foot pump in
14 cases (17.9%), VAC in 11 cases (14.1%)
and a combination of foot pump and VAC in
8 cases (10.3%) ( Table III ). Wound infections
were equally distributed, irrespective of wound
treatment. The need for split-thickness skin grafts
was more common after VAC therapy, however.
Wound infection was not associated with a higher
incidence of amputation or death ( P = 0.988 and
P = 0.626, respectively). Skin grafts were not
associated with a higher incidence of amputation
or death ( P = 0.126 and P = 0.624). The overall
median time to wound closure was 10 days ((IQR
57). Time to wound closure for patients with
primary suture (including rubberband) 3 days (IQR
6). Using VAC wmedian time was 60 days ((IQR
4–90, P = 0.044) compared with other wound
treatments). 

The median hospital stays for patients having
fasciotomy was 22 days (IQR 19.6)). A majority
of the patients 50 (64.1%) underwent follow-up
after discharge for wound treatment at the out-
patient clinic, until the fasciotomy wounds were
closed permanently. During the first 30 days after
thrombolysis 14 patients had a major amputation
above the ankle in the ACS group, whereas 63
patients had a major amputation in the control
group (17.9% vs. 10.1%, P = 0.038). In the
fasciotomy group 5 patients died within 30 days
and in the control group 28 patients died (6.4%
vs. 4.5%, P = 0.805). 30-day and amputation-free
survival of patients in the fasiotomy group was
79.5% (controls = 86.5%, P = 0.088). 
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Table II. Uni and multivariate logistic regression analysis of confounding factors 

Univariate Logistic 
regression 

P -value Multivariate logistic 
regression 

P -value 

Age Category (years) Total Fasciotomy (%) 

< 66 175 20 11 1.00 

66–73 180 20 11 0.97 (0.78–1.20) –
74–81 191 23 12 0.93 (0.61–1.44) 
> 81 152 15 10 0.90 (0.47–1.73) 0,761 –
Sex 

Male 378 48 13 1.00 

Women 320 30 9 0.71 (0.44–1.15) 0,167 –
Duration of preop 

symptoms (h) 
< 25 215 29 13 1.00 

25–48 126 18 14 0.83 (0.68–1.02) 
49–120 172 18 10 0.69 (0.46–1.04) 
> 120 160 13 8 0.57 (0.31–1.07) 0,079 – –
Missing 25 0 –
Rutherford 

classification 

I 113 4 4 1.00 1.00 

IIa 409 44 11 1.98 (1.35–2.91) 2.04 (1.37–3.04) 
IIb 171 30 18 3.94 (1.83–8.45) 4.16 (1.87–9.23) 
III 2 0 0 7.81 (2.49–24.57) < 0.001 

∗∗∗ 8.48 (2.56–28.06) < 0.001 

∗∗∗

Missing 3 0 –
Popliteal aneurysm 

No 641 62 10 1.00 1.00 

Yes 51 10 20 2.28 (1.09–4.77) 0,029 

∗ 2.19 (1.03–4.63) 0,041 

∗

Missing 6 6 –
Acute thrombosis 
No 500 54 11 1.00 

Yes 192 18 9 0.85 (0.49–1.50) 0,583 –
Missing 6 6 –
Emboli 
No 518 57 11 1.00 

Yes 174 15 9 0.76 (0.42–1.39) 0,375 –
Missing 6 6 –
Graft/stent 
Occlusion 

No 468 50 11 1.00 

Yes 224 22 10 0.91 (0.54–1.55) 0,728 –
Missing 6 6 –
Radiologic time (h) 
< 18 131 13 10 1.00 

18–24 130 13 10 1.19 (0.94–1.53) 
24–32 126 16 13 1.43 (0.87–2.33) 
> 32 118 18 15 1.70 (0.82–3.55) 0,155 

Missing 193 18 – –
Tromb Aspiration 

No 573 61 11 1.00 

Yes 119 11 9 0.85 (0.43–1.68) 0.649 

Missing 6 6 
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Table III. ACS with fasciotomy 

All (%) Wound infection (%) Split-thickness skin graft (%) Amputation < 30 days (%) 

All 78 (100) 22/69 (31.9) 19/68 (27.9) 14/78 (17.9) 
Regular wound dressing 45 (57.7) 13 (33.3) 4 (10.8) 12 (26.7) 
Wound dressing + Foot pump 14 (17.9) 4 (33.3) 3 (25.0) 1 (7.1) 
VAC 11 (14.1) 3 (27.3) 7 (63.6) 1 (9.1) 
Foot pump + VAC 8 (10.3) 2 (28.6) 5 (62.5) 0 

Wound treatment and complications. n (%). 
VAC, vacuum assisted closure. 

Fig. 1. Amputation-free survival for the two groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One Year Outcomes 

Of the 24 patients had a major amputation
(30.8% vs. controls 16.7%, P = 0.003) and 13
patients were deceased (16.7% vs. controls 15.3%,
P = 0.872) within the first year after thrombolysis
and fasciotomy. The 1 year amputation-free survival
was 61.5% (controls = 72.9%, P = 0.035).
When stratifying patients according to degree of
ischemia the difference in amputation rate was most
apparent in limbs that were marginally threatened;
Rutherford class IIa (ACS group 29.5% vs. 15.8%
in control group, P = 0.023) and Rutherford class
IIb (ACS group 30.0% vs. 22.0% in control group,
P = 0.346). Figure 1 presents a Kaplan Meier
curve of amputation-free survival compared with
the control group (Log-rank = 0.103). No correlation
between time from thrombolysis to fasciotomy (i.e.,
delayed fasciotomy) and amputation rate at 30-days
or one-year was found. 
DISCUSSION 

This study describes the results for patients treated
with thrombolysis for ALI which was complicated
by ACS requiring fasciotomy. The incidence of ACS
and fasciotomy measured at 9.9%, where other
studies have reported incidences between 10–30%
after revascularization for ALI. 4 , 6 , 13 , 21 , 22 Many
surgeons at the studied institutions have a low
threshold to perform fasciotomy in patients with
a clinically suspected ACS due to the potential for
severe sequelae of a missed ACS. This is among
the first studies to focus on fasciotomy after
thrombolysis. In a recent study by Rothenberg
et. al. delayed fasciotomy was associated with
higher risk of major amputation in patients treated
by either open or endovascular technique. 13 

Some studies speculate that the low pressure and
gradual reperfusion achieved by thrombolysis may
reduce reperfusion injuries and ACS compared to
open surgery. 23 Byrne et. al. reported a frequency
of fasciotomy of only 3.2% after endovascular
revascularization for ALI in 147 patients. 24 In
a national study on patients treated for ALI in
Sweden 1994–2014, those treated with open
surgery had more severe ischemia compared
to those treated endovascularly. 25 The same
study showed that during 1994–2014 a total
of 16,229 patients received treatment for ALI
in Sweden. Of those treatments, 56.1% were
open surgery and 43.9% endovascular surgery.
In the endovascular group, 49.9% underwent
thrombolysis alone, 31.7% thrombolysis with
stent and/or PTA, and 18.4% stenting with or
without PTA or subintimal angioplasty. Over time
a larger proportion was treated with endovascular
techniques, suggesting that the indications for
thrombolysis have changed. 25 

Preoperative comorbidities and demographics
were similar between the fasciotomy group and the
control group, except for a trend towards a lower
incidence of hypertension in the fasciotomy group.
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Some studies have proposed hypotension as a risk
factor for developing ACS. 3 , 4 

Higher incidence of ACS requiring fasciotomy
was found in the group of patients that presented
with ALI secondary to an occluded popliteal
aneurysm. One previous report on patients
with popliteal aneurysm that presented with ALI
reported that fasciotomy was necessary in 11%–
30% of the cases, depending on treatment and
degree of ischemia. 26 The cause for the relatively
high frequency of ACS and fasciotomy in patients
with popliteal aneurysm might be due to chronic
embolization from the aneurysm to the distal
circulation and poor distal outflow, and the need
for prolonged thrombolysis to clear both the
acute and chronic thrombotic occlusions. 26 , 27

Poor collateral circulation around the knee joint
causes poor oxygenation and nutrient supply to
the calf muscles, which induces inflammatory
responses. 5 , 28 Inadequate backflow and poor
collateral circulation to the crural arteries was an
independent risk factor for developing ACS in two
investigations. 4 , 28 

The group requiring fasciotomy had a more
serious degree of ischemia before treatment.
Severity of ischemia is a known risk factor for ACS
since the risk of reperfusion injury correlates with
the degree of ischemic damage to the tissue. 3 , 4 , 28

A worse degree of ischemia at presentation seems
to be an independent risk factor for amputation. 25

Additionally, the time during which symptoms
were shown in the fasciotomy group was trending
down, reasonably due to clinical presentation
having included a more severe degree of
ischemia. 

The fasciotomy was performed after termination
of thrombolysis in 74.4% of the fasciotomy cases.
Diagnosing ACS during active thrombolysis may
be difficult; the patient is often monitored on a
high-dependency unit during the night and pain
secondary to ACS experienced by the patient can
be difficult to distinguish from ischemic pain. Pain
may also be minimal in ACS associated with nerve
injury, which could result in delayed fasciotomy.
One of the main findings in this study is that
ACS in association to thrombolytic therapy is not
uncommon. A majority of the patients (56.4%)
presented with marginally threatening limb
ischemia (Rutherford call IIa) and still developed
this serious complication, clearly demonstrating
that ACS in relation to thrombolysis warrants both
clinical awareness and rapid treatment. European
Society for Vascular Surgery’s guidelines for
treatment of ALI recommend to perform fasciotomy
as soon as possible, but always within two hours
from diagnosis of ACS and advisedly no more than 

six hours. 5 

Some of the concerns regarding fasciotomy are 

subsequent wound infection complicating recovery, 
prolonged hospital stay, and in the worst case even 

amputation. 29 In this study the frequency of wound 

infections was 31.9%, which although somewhat 
high is comparable to previous studies. 8 , 9 , 30 The 

frequency of wound infections was similar in the 

different groups of wound treatment, although the 

area of the fasciotomy wounds probably varied 

based on chosen modality. 
Currently, there is no consensus on which 

technique should be used when closing fasciotomy 

incisions. 31 A meta-analysis studying fasciotomy 

closing techniques found VAC to have the lowest 
success rate (78%), when success was measured 

as primary closure without the need for skin graft. 
On the other hand, VAC also had the lowest 
complication rate. 32 In another study, randomizing 

fasciotomy wounds to either shoelace closing or 
VAC, found that in wounds remaining open after 
first re-operation, the shoelace technique was more 

successful in achieving same hospital-stay skin 

closure with no difference in risk for skin edge 

necrosis. 33 Ali el al. suggest in a literature review 

that VAC can accelerate wound healing, reduce 

edema and thus contribute to a shorter healing 

period. 34 In the present study, VAC treatment was 
followed by a higher frequency of split-thickness 
skin grafts, similar frequency of wound infections, 
and a trend toward longer time to wound closure 

and amputation rates that were comparable to 

other wound treatments. This is probably explained 

by VAC being favored for the largest (widest) 
fasciotomy wounds, with the objective of reducing 

edema and permitting faster closure. 
The need for split-thickness skin grafts (27.9%) 

was found to be in the expected range reported 

in previous studies. 6 , 8 , 29 Skin grafts are associated 

with significant morbidity, including risks associated 

with additional surgery, pain at the graft donor site, 
infection, lack of sensation in the grafted area, risk of 
graft nonadherence, and poor cosmetic outcomes. 31 

Despite the significant risks associated with skin 

grafts, it is still recommended when alternative 

methods fail. In the present study, split-thickness 
skin grafts were not associated with increased risk 

for amputation or death. 
At one-year follow-up, the fasciotomy group 

had a higher frequency of amputations (30.8% 

vs. 16.7%, P = 0.003), whereas mortality rates 
were similar. There was also a trend towards 
reduced amputation-free survival at one year in the 

fasciotomy group (61.5% vs. 72.9%, P = 0.035). 
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Following up in the long-term seems to indicate
a fade away of this difference ( Fig. 1 ). This
indicates that complications to revascularization
in terms of ACS and fasciotomy are associated
with an increased risk for early amputation. If the
patient and the limb recover, long-term results are
increasingly linked to the underlying disease. 

Previous studies have reported an amputation
rate of 13%–21% during the hospital stay or
30-days follow-up after fasciotomy secondary to
treatment of ALI 6–10 , which is comparable to the
results of the present study (17.9%). These studies
reported mortality rates of 11%–36% during the
hospital stay or 30-days follow-up 

6–10 , compared to
a mortality rate of 5.1% in this study. 

There are limitations to this study. Although
patients were registered prospectively, the hospital
chart review was performed retrospectively. The fact
that patients in the ACS group and the control group
had some differences in preoperative variables,
including degree of ischemia, may interfere when
comparing the results between the two groups.
The results of different wound treatments may
have been affected by differences in baseline
characteristics and severity of the ACS and wounds.
There is no reference standard for clinical diagnosis
of ACS. Some authors recommend the use of
intra-compartmental pressure monitoring when
diagnosing ACS. 34–36 There is some controversy
about its use, however. 7 , 27 , 36 Most vascular
surgeons, including those working at the two
studied hospitals, diagnose ACS based on clinical
symptoms and signs, and have a high index of
suspicion. 8 , 28 To study the outcome of ACS alone is
difficult because the simultaneous vascular injury
may affect the outcome, which highlights the value
of a control group. 

CONCLUSION 

Patients who developed ACS after thrombolysis
for ALI had a more serious degree of ischemia at
presentation and higher rate of occluded popliteal
aneurysms compared to controls. Patients in whom
successful revascularization was achieved by means
of CDT and subsequently complicated with ACS
and need for fasciotomy had an increased risk
of amputation during the first year. The long-
term results in terms of amputation-free survival,
however, did not deviate from the control group.
The development of ACS after treating ALI with
CDT is not uncommon as clearly demonstrated in
this study and warrants both clinical awareness and
rapid treatment. 
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