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Abstract:

Background

Arteriovenous malformations (AVMs) and other vascular anomalies in the head and neck
region present significant clinical challenges due to their complex nature and potential for
severe functional and aesthetic consequences. Various treatment modalities, including
surgery, embolization, and sclerotherapy, have been employed with varying degrees of
success.

Objectives

To review and analyze the clinical outcomes and efficacy of different treatment approaches
for arteriovenous malformations, venous malformations, and lymphatic malformations in the
head and neck region.

Methods

A comprehensive review of the literature was conducted, focusing on clinical studies that
reported outcomes of surgical, embolization, and sclerotherapy treatments for vascular
malformations in the head and neck. Relevant articles were identified, and data were
extracted on patient demographics, treatment methods, and outcomes.

Results

The review included 10 studies encompassing different types of vascular malformations and
treatment modalities. For arteriovenous malformations, surgical resection following
embolization showed promising outcomes in reducing recurrence and improving
functionality. Venous malformations treated with combined glue embolization and surgical
excision also demonstrated effective results, with significant reduction in lesion size and
symptoms In the management of lymphatic malformations, primary surgery was found to be
more effective than primary sclerotherapy in achieving long-term control and reducing
recurrence rates.
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Conclusions

The treatment of vascular malformations in the head and neck remains challenging and
requires a multidisciplinary approach. Surgical intervention, particularly when combined with
preoperative embolization or sclerotherapy, appears to offer the most favorable outcomes for
arteriovenous and venous malformations. For lymphatic malformations, primary surgical
excision is recommended over sclerotherapy for better long-term control. Further research is
needed to optimize treatment protocols and improve patient outcomes.
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Introduction

Intramuscular arteriovenous malformations (AVMSs) represent a rare subset of vascular
anomalies characterized by abnormal connections between arteries and veins within muscle
tissue, bypassing the capillary system [1]. Although congenital in nature, these lesions may
present later in life, manifesting as progressively enlarging masses associated with pain,
cosmetic deformity, and functional impairment [2]. The back, with its complex musculature
and deep-seated structures, poses unique challenges for the diagnosis and management of
intramuscular AVMs [3]. This review aims to elucidate the clinical presentation, diagnostic
modalities, and treatment strategies for intramuscular AVMs in the context of a rare case
presentation and systematic review of the literature.

In the presented case, a 45-year-old male presented with a massive intramuscular AVM in the
back, resulting in significant morbidity and functional impairment. Despite initial
conservative management with sclerosant therapy, the lesion continued to progress, leading
to skin ulceration and further deterioration of the patient's condition. The decision to pursue
surgical excision was made based on the lesion's size, location, and symptomatic burden,
highlighting the critical role of multidisciplinary evaluation and treatment planning in
complex vascular cases. Figure 1-4

LEGENDS

POSTEROLATERAL CHEST WALL AVM (25X 15c¢m)

ANTERIOR ABDOMINAL WALL AVM (5X6 cm)

(a) (b)
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Figure 1(a, b): preop pictures showing as large posterolateral chest wall AVM

POSTEROLATERAL CHEST WALL MASS ( 25 X 15 cm)

ANTERIOR ABDOMINAL WALL MASS (5X6 cm)

(2a)

Figure 2: intraoperative picture showing the resected specimen of the AV malformation

Figure 3: intraoperative picture showing the bare chest wall following resection and
postoperative photo of the resected area.

Figure 4: Histopathology Images
The subsequent systematic review aimed to synthesize existing literature on the surgical
management of intramuscular AVMs, focusing on outcomes, complications, and surgical
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techniques. A comprehensive search of PubMed vyielded a diverse range of studies
elucidating various surgical approaches, including direct excision, embolization-assisted
resection, and adjunctive imaging modalities. The review underscores the heterogeneity in
clinical presentation and treatment outcomes, emphasizing the need for individualized
approaches tailored to the patient's specific anatomy and disease characteristics.

Materials and Methods

A systematic literature search was conducted in PubMed to identify relevant studies
pertaining to the surgical management of intramuscular arteriovenous malformations (AVMs)
in the back. The search strategy utilized a combination of Medical Subject Headings (MeSH)
terms and keywords, including "intramuscular arteriovenous malformation,” "surgical
treatment,” "back,” and related synonyms. The search was limited to articles published in
English from inception to March 2024.

Inclusion criteria comprised studies reporting surgical interventions for intramuscular AVMs
located specifically in the back region. Exclusion criteria included articles not focused on
surgical management, duplicate publications, case reports with insufficient detail, and non-
English language publications. Additionally, review articles and meta-analyses were screened
for relevant primary studies.

Following the initial search, titles and abstracts were screened for relevance by two
independent reviewers. Full-text articles were retrieved for potentially relevant studies, and
their eligibility was assessed based on predefined inclusion and exclusion criteria.
Discrepancies between reviewers were resolved through consensus or consultation with a
third reviewer.

Data extraction was performed using a standardized form to capture relevant information
from included studies. Extracted data included study characteristics (e.g., author, year of
publication), patient demographics (e.g., age, sex), lesion characteristics (e.g., size, location),
surgical technique (e.g., approach, extent of resection), perioperative outcomes (e.g.,
complications, recurrence), and long-term follow-up data when available.

Given the heterogeneity in study designs and outcome reporting, meta-analysis was not
feasible. Instead, narrative synthesis was employed to provide a comprehensive overview of
the evidence base, highlighting key findings, areas of consensus, and areas requiring further
investigation.

The search strategy, study selection process, and data extraction were conducted in
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to ensure transparency and reproducibility. Ethical approval was not
required as this study involved the analysis of existing published literature. Figure 5
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Figure 5: Prisma flowchart

Results

A total of 10 studies were finalised for the review. Figure 5 In terms of patient
demographics and perioperative treatments, the number of patients across the studies
ranged from as few as 16 to as many as 97, with ages spanning from infancy to 76 years.
Various perioperative treatments were employed, most commonly preoperative embolization
using different agents such as ethanol, n-BCA, and other resorbable particles. Some studies,
such as those by Fujiki et al. and Hua et al., utilized embolization techniques to achieve better
surgical outcomes. However, some studies like those by Limetal and Balakrishnan et al. did
not specify the use of perioperative treatments.

Regarding surgical treatments and reconstructions, the predominant approach across the
studies was total resection, with a few instances of subtotal resection. Reconstructions varied,
with many cases using free flaps, local flaps, and skin grafts. For instance, Goldenberg et al.
utilized local, axial, and free flaps in different cases, while Fujiki et al. primarily used free
flaps. Some studies, such as those by Kumar et al. and Kohout et al., reported on the
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combination of surgical resection with embolization for recurrent AVMs, highlighting
diverse reconstruction strategies to optimize outcomes.

The outcomes, complications, and follow-up periods reveal a broad spectrum of results.
Recurrence rates varied, with some studies like those by Vaser et al. and Lee et al. reporting
0% recurrence, while others, like Kumar et al., noted recurrence rates as high as 45%.
Clinical evaluations and imaging technigues, such as MRI and Doppler US, were common
methods for outcome measurement. Complications ranged from minor issues, such as
transient swelling or minor infections, to major complications requiring further intervention.
The mean follow-up period varied significantly, from as short as 12 months to as long as 252
months in some cases, indicating a wide range of monitoring durations to assess long-term
efficacy and safety.

Overall, the studies underscore the complexity and variability in treating vascular
malformations, emphasizing tailored approaches in perioperative care, surgical techniques,
and postoperative management to achieve optimal patient outcomes.

Table 1: Patient Demographics and Perioperative Treatments

S.NO | Author, No. of | Perioperative Treatment
Year, Patients
Country (Age)

1. | Fujiki etal., | 22 (10-65 | Embolization for total resection
2018, Japan | years)

[1]

2. | Hua et al, | NR Preoperative local epinephrine for all, preoperative
2018, China embolization (ethanol) 1, postoperative embolizations
[3] (ethanol): 11

3. | Goldenberg | 31 (4-55 | Preoperative embolization 3 days (tresorbable
et al., 2015, | years) particles and -BCA): 31
Brazil [2]

4. | Kumar et |26 (15-55 | NR
al., 2012, | years)

India [5]

5. | Visser et | 23 (65 years) | Preoperative embolization 2-5 days (unknown agent):
al., 2011, 10
New
Zealand [8]

6. |Liu et al, |NR With or without embolization
2010, US
[9]

7. |Lee et al, |16 (6-62 | Preoperative embolization wherever feasible 2-4
2004, South | years) weeks (n-BCA, ethanol, coil, custom particles)
Korea [6]

8. |[Seccia et|16 (8-55 | Preoperative embolization (glue)

al.,, 1999, | years)
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ltaly [7]

9. Kohout et |59

(2-66 | Preoperative embolization (unknown agent): 46,

postoperative embolization (glue): 16

(0-70 | Combination with sclerotherapy (STS or bleomycin):

al.,, 1998, | years)
US [4]
10. | Park et al., | 40
2019, South | years) 26, NR
Korea [16]

Table 2: Surgical Treatments and Reconstruction

S.NO | Author, Year, | Surgical Treatment Reconstruction
Country

1. Fujiki et al., | Total resection, all subtotal | Free flap: 22
2018, Japan [1] | resection

2. Hua et al., | Total resection Expanded flap
2018, China
[3]

3. Goldenberg et | Total resection Local flap: 7, axial flap: 2,
al., 2015, free flap: 22
Brazil [2]

4. Kumar et al., | Total resection: 19, total resection | Skin graft: 1
2012, India [5] | after embolization for recurrent

AVM

5. Visser et al., | Total resection Local flap: 9, free flap: 22,
2011, New subtotal resection: 2
Zealand [8]

6. Liu et al, 2010, | NR NR
US [9]

7. Lee et al, | Total resection all NR
2004,  South
Korea [6]

8. Seccia et al., | Total resection all Local flap or skin graft: all
1999, Italy [7]

9. Kohout et al., | Total resection: 15, total resection | Skin graft: 2, local flap:
1998, US [4] after embolization: 44 15, free flap: 11

10. Park et al, |Surgery alone: 14, surgery +|NR
2019,  South | sclerotherapy: 26
Korea [16]

Table 3: Outcomes, Complications, and Follow-Up

S.NO | Author, Outcome Outcome Complications | Mean
Year, Measures  and | Measurement Follow-
Country Results Instruments Up, mo

(range)

1. Fujiki et | Recurrence: 9%, | Clinical Major:  14%, | 50 (2-

al., 2018, | surgery duration | evaluation, NR Minor: NR 114)
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Japan [1] (hr): 12.2, blood
loss (6.7-28.1)

2. Hua et al., | Complete Clinical Major: NR 36 (12-
2018, resolution of | evaluation, 144)
China [3] symptoms, overall | imaging

size decrease | investigation min
42%, recurrence: | 425
5%

3. Goldenberg | NR NR Major:  16%, | NR
et al., 2015, Minor: NR
Brazil [2]

4. Kumar et | Recurrence: 45% | NR Major: 4% 28  (5-
al.,, 2012, 152)
India [5]

5. Visser et | Recurrence: 0%, | Clinical findings | Major: 0%, | 54 (10-
al.,, 2011, | presence of Minor: 13% 135)
New warmth, pulsation
Zealand [8] | or bruit on clinical

examination and
positive
angiography  in
case of suspected
recurrence

6. Liu et al, | Recurrence: 10% | NR NR 107 (62)
2010, US| less than
[9] embolization

alone

7. Lee et al., | Recurrence: 0% Clinical symptom | Major: 0%, | 24
2004, subjective scale, | Minor: 0%

South Minical Duplex
Korea [6] LUS, WBBPS,
TLPS,
angiography

8. Seccia et | NR Color Doppler NR 12-120
al., 1999,

Italy [7]

9. Kohout et | No persisting | NR NR 55  (3-
al., 1998, | AVM: 62% for 252)
US [4] Doppler US or

angiography

10. Park et al., | Significant MRI Major: NR, | 51 (NR)
2019, decrease in size Minor: NR
South and  symptoms:
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Korea [16] | 21%, recurrence:
6%, clinical
success: 92%

Discussion

The treatment of intramuscular arteriovenous malformations (AVMs) in the back presents a
unique set of challenges due to the intricate vascular structures and the potential for
significant complications. The data derived from multiple studies provide valuable insights
into the optimal management strategies for these complex cases.

Patient Demographics and Perioperative Treatments

The patient demographics across the studies demonstrate a broad age range, indicating that
AVMs can affect individuals at any stage of life. The use of perioperative treatments,
particularly preoperative embolization, is a common strategy aimed at reducing intraoperative
blood loss and improving surgical outcomes. Fujiki et al. (2018) and Hua et al. (2018)
highlight the efficacy of embolization in minimizing the vascular supply to the AVM, thus
facilitating more effective surgical resection. Preoperative embolization, using agents such as
ethanol and n-BCA, has been shown to significantly decrease intraoperative blood loss and
reduce the size of the AVM, making surgical excision more manageable. However, the
variability in embolization agents and techniques across studies underscores the need for
individualized treatment planning based on the specific vascular anatomy of the AVM and
the patient's overall health [1-5].

Surgical Treatments and Reconstructions

Total resection remains the gold standard for treating AVMs, as evidenced by its widespread
use across the reviewed studies. The approach aims to completely remove the abnormal
vascular network, thereby reducing the risk of recurrence. For instance, Goldenberg et al.
(2015) and Kumar et al. (2012) reported high rates of total resection, which were associated
with favorable outcomes. Reconstruction techniques vary, with the use of local flaps, axial
flaps, and free flaps being common. The choice of reconstruction method depends on the size
and location of the defect left by the resection. For example, in the study by Fujiki et al., free
flaps were utilized to cover large defects, ensuring adequate coverage and promoting healing.
The use of free flaps, although technically demanding, provides robust vascularized tissue
that enhances wound healing and functional outcomes [6-10].

Outcomes, Complications, and Follow-Up

The outcome measures across the studies indicate that total resection, when combined with
appropriate perioperative management, leads to excellent clinical outcomes. Recurrence rates
were generally low, with studies like those by Visser et al. (2011) and Lee et al. (2004)
reporting no recurrences. This underscores the efficacy of complete surgical excision in
achieving durable results. However, some studies, such as those by Kumar et al. (2012),
reported higher recurrence rates, suggesting that incomplete resection or the presence of
residual AVM tissue can lead to recurrence [11-15].

Complications were relatively infrequent but varied in severity. Major complications, such as
significant blood loss and infection, were reported in a minority of cases. Minor
complications, including transient swelling and wound infections, were more common but
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generally manageable with conservative treatment. The mean follow-up periods across the
studies varied widely, from as short as 12 months to as long as 252 months, highlighting the
importance of long-term monitoring to detect and manage late recurrences or complications
[16-20].

The comparison of our case with the literature reveals that the successful management of a
giant, low-flow intramuscular AVM in the back through surgical resection aligns with the
outcomes reported in other studies. Our case involved meticulous preoperative planning,
including detailed imaging to map the vascular anatomy and identify the feeding and draining
vessels. The use of intraoperative techniques to minimize blood loss and ensure complete
resection was critical to the success of the procedure. The postoperative outcome,
characterized by significant improvement in symptoms and quality of life, further validates
the effectiveness of surgical resection as a definitive treatment for AVMs [21-25].
Comparative Literature

Comparing our findings with the literature, it is evident that the surgical resolution of AVMs,
particularly those located in challenging anatomical regions like the back, requires a
multidisciplinary approach. The integration of advanced imaging techniques, such as MRI
and CT angiography, is essential for preoperative planning and intraoperative navigation. The
studies reviewed emphasize the importance of a tailored approach, considering the individual
patient's anatomy, the AVM's characteristics, and the available surgical and reconstruction
options [21-28].

Our case adds to the body of evidence supporting the efficacy of surgical resection for
intramuscular AVMs. The successful outcome, characterized by no recurrence and significant
symptom improvement, aligns with the positive results reported in the literature. This
reinforces the notion that, despite the inherent risks, surgical resection remains a viable and
often necessary intervention for managing complex AVMs.

Conclusion

In conclusion, the management of intramuscular AVMs, particularly those in the back,
presents significant challenges that require careful perioperative planning and execution. The
literature supports the use of preoperative embolization and total resection as effective
strategies to achieve favorable outcomes. Our case exemplifies the successful application of
these principles, resulting in a transformed quality of life for the patient. Future research
should continue to explore advancements in imaging, surgical techniques, and perioperative
care to further improve the management of AVMs and reduce the associated risks and
recurrence rates.
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