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ABSTRACT  

Abdominoperineal rectal excision (APE) may be indicated for distal rectal cancer and anal 

cancer patients. For many patients the extralevator APE (ELAPE) technique in which a larger 

part of the pelvic floor is removed is commonly used currently. Most patients in whom an APE 

is performed have received radiotherapy (RT) preoperatively. 

Perineal healing disorders after APE occur with high frequency and various techniques and 

measures may be attempted to improve healing rates. Healing disorders create problems for 

patients and health care systems, but less is known on the possible oncological impact. 

Paper I aimed to evaluate perineal healing following ELAPE in patients with perineal 

reconstruction using a biological mesh. A retrospective single center study of 88 consecutive 

ELAPE patients between 2011 and 2015 was performed. Three different types of biological 

mesh were used for perineal reconstruction. 97% of patients had received radiotherapy and 62% 

had an omentoplasty. Healing rates of 66% and 92% at 3 and 12 months, respectively, were 

observed. No association was found between examined variables and healing rate at 3 months. 

Biological mesh for perineal reconstruction following ELAPE is considered feasible and safe. 

Paper II aimed to evaluate whether simultaneous perineal reconstruction and parastomal 

reinforcement with the biological mesh Strattice™ after ELAPE could prevent hernia 

formation. In a prospective multicenter design, 19 patients were recruited between July 2013 

and August 2014. Patients were assessed for perineal and parastomal wound healing on 

postoperative day 7 and at 1, 3, 6 and 12 months. CT and/or dynamic MRI at one year was used 

to detect perineal hernia and CT for parastomal hernia. Three parastomal and no perineal 

hernias were detected. At one year all perineal and parastomal wounds were healed. 

The objective of Paper III was to evaluate perineal healing in relation to ERAS compliance, 

type of resection and method of perineal reconstruction in patients with squamous cell 

carcinoma of the anus (SCCA) after salvage surgery. Between 2005 and 2015, 101 patients (67 

women), in the Stockholm-Gotland region were included. Surgery was performed at two 

hospitals and ERAS compliance was 71%. 58 patients underwent APE and 43 pelvic 

exenteration. Perineal reconstruction was by primary closure (39 patients), gluteal myocutaneus 

flap (31 patients) and vertical rectus abdominis myocutaneou flap (31 patients). Healing at 3 

months was achieved in 61 patients and was significantly associated with age and type of 

perineal reconstruction. At one year, 84 of 89 surviving patients had a healed perineal wound. 

In Paper IV, the cohort from Paper III was examined with respect to impact of perineal healing 

on survival. Following exclusion, 95 patients constituted the study cohort. Healing status at 90 

days postoperatively was used as a landmark. R0 was achieved in 93% and overall survival 

(OS) at 5 years was 61%. In the univariable analysis, an unhealed wound at landmark date was 

significantly associated with OS and recurrence free survival (RFS) showed a similar 

relationship (p=0.054, log rank). However, in the multivariable analyses only non-significant 

trends were indicated.  
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BACKGROUND  

Introduction 

Abdominoperineal excision (APE) is an integral part of the surgical armamentarium. An APE 

may be indicated on both benign and malignant indication. Rectal and anal cancer are common 

diagnoses in connection with APE but rare malignancies (e.g. anorectal malignant melanoma), 

premalignant conditions, and benign diagnoses such as inflammatory bowel disease and more 

rarely trauma, can lead to APE. 

Although perineal and abdominoperineal resections had been attempted during the 19th century, 

the introduction on APE is most often attributed to Ernest Miles in 1908 (1). Since the 

introduction, developments have been achieved in perioperative management of the patients, 

surgical technique, and technology. Increased oncological understanding has led to the 

introduction of preoperative radiotherapy for many patients. The procedure APE itself has also 

been sub-divided into various recognized types, including also pelvic exenteration (2). 

However, an APE invariably involves removal of the anus leading to a perineal wound. Since 

the introduction of APE in 1908, the management of the perineal wound has developed but still 

today this wound constitutes a clinical challenge for surgeons and cause of concern for patients. 

The purpose of this thesis is to contribute to the knowledge base on management of the perineal 

wound following APE with an overall aim to improve outcomes for patients. 

Rectal cancer 

Colorectal cancer is the third most common cancer in the world after lung and breast cancer. 

About 1.8 million patients are diagnosed every year globally with an increasing incidence (1.3 

million cases in 2007 and 1.8 million cases in 2017). The odds of developing colorectal cancer 

is higher for men than women with an incidence ratio 1:26 for men vs. 1:40 for women and 

more common in countries with high socio-demographic index (3). In Sweden, colorectal 

cancer is the second most common cancer after breast cancer in women and prostate cancer in 

men. Annually, about 6000 new colorectal cancers are diagnosed and approximately 1/3 are 

rectal cancer (4).  

For patients diagnosed with rectal cancer the preoperative work-up according to National 

Guidelines (5) should include clinical assessment including digital rectal examination (DRE), 

procto/rectoscopy, colonoscopy, computerized tomography (CT) scan of chest and abdomen 

and magnetic resonance tomography (MRT) of the pelvis. Following these investigations, 

clinical staging of the tumour is  according to the tumour, node and metastasis (cTNM) system 

(6). Currently, TNM version 8 is recommended in Sweden (Table 1). T, N and M brought 

together leads to final staging (I-IV) (Table 2). All patients should be discussed at a 

multidisciplinary tumour board meeting in which therapeutic recommendations regarding 

neoadjuvant therapy and surgery can be set.  
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Table1. TNM classification of colorectal cancer, 8th edition(6) 

Tumour 

Tx Primary tumour cannot be detected 

T0 No evidence of primary tumour 

Tis Carcinoma in situ, intramucosal carcinoma (involvement of lamina propria with no extension 

 through muscularis mucosae) 

T1 Tumour invades submucosa 

T2 Tumour invades muscularis propria 

T3 Tumour invades through the muscularis propria into subserosal or non peritonised tissue 

T3a Minimal invasion: <1mm beyond the border of the muscularis propria 

T3b Slight invasion: 1-5 mm beyond the border of muscularis propria 

T3c Moderate invasion: >5-15 mm beyond the border of the muscularis propria 

T3d Extensive invasion: >15 mm beyond the border of the of the muscularis propria 

T4 Tumour penetrates the visceral pertitoneum and/or directly invades other organ or structure 

T4a Tumour penetrates to the surface of visceral peritoneum 

T4b Tumour directly invades or is adherent to other organs or structure 

Lymph nodes 

Nx Regional lymph nodes cannot be assessed 

N0 No regional lymph node metastasis 

N1 Metastasis in 1-3 lymph nodes 

N1a Metastasis in 1 regional lymph node 

N1b Metastasis in 2-3 regional lymph nodes 

N1c Tumour deposit(s) in the subserosa, mesentery or non peritonealized pericolic or   

 perirectal tissues without regional nodal metastasis 

N2 Metastasis in > 4 regional lymph nodes 

N2a Metastasis in > 4-6 regional lymph nodes 

N2b Metastasis in > 7 regional lymph nodes 

Metastasis 

Mx Distant metastasis cannot be assessed 

M0 No distant metastasis 

M1 Distant metastasis 

M1a Metastasis confined to one organ or site 

M1b Metastasis in more than one organ/site 

M1c Metastasis to peritoneum 

TNM classification of malignant tumour (6). 

TNM-classification 8th edition (6) 
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Table 2. Staging of rectal cancer 

 

Stage T N M 

I T1-2 0 0 

IIA T3 0 0 

IIB T4a 0 0 

IIC T4b 0 0 

IIIA T1-T2 N1/N1c 0 

 T1 N2a 0 

IIIB T3-T4a N1/N1c 0 

 T2-T3 N2a 0 

 T1-T2 N2b 0 

IIIB T4a N2a 0 

 T3-T4a N2b 0 

 T4b N1-N2 0 

IVA Any T Any N M1a 

IVB Any T Any N M1b 

IVC Any T Any N M1c 

 Source: AJCC Cancer Staging Manual, 8th edition 

Recently the recommendations in the National Guidelines with respect to pre-operative 

radiotherapy (RT) were updated with an aim to decrease the overall use of pre-operative RT in 

rectal cancer (5). Variables of importance include tumour height, T- and N-stage but also 

presence of extramural vascular invasion (EMVI), distance to mesorectal fascia (MRF) and 

presence of suspicious lateral (i.e. obturator or iliac) lymph nodes (Table 3). In brief, three 

categories of rectal cancer can be distinguished: (i) early, (ii) intermediate and (iii) advanced 

rectal cancer for which surgery alone, short-course RT (i.e. 5x5 Gy) and short-course RT with 

chemotherapy, respectively, is recommended. Until recently, when the results of the RAPIDO 

trial were published (7), the latter group was recommended conventionally fractionated 

chemoradiotherapy (CRT) consisting of 1.8-2 Gy x 25-28 with concomitant chemotherapy. As 

shown in Table3, indications for preoperative RT are wider for distal rectal cancer and 80% of 

patients with tumours 0-5 cm from anal verge received preoperative RT in 2019 (4, 8).  
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Table 3.  

Indication for preoperative RT in rectal cancer based on MRT-cTNM 

 T1-

2 

T3a

b 

T3c

d 

T4a* T4b 

Eas

y 

T4

b 

diff 

N0

-

N1 

N2 EMVI MRF

+ 

prim 

MRF+ 

TD 

LN.ex

t 

Nodal 

Lat 

LN 

High£> 

10-

15cm 

0 0 0 5x5

C 

0** 5x5 

C 

0 0*

* 

0** -- -- -- 

High€ 

10-

15cm 

0 0 0 5x5 

C 

0** 5x5 

C 

0 0*

* 

5x5 

chem

o 

5x5 

C 

5x5 5x

5 

C 

5-10cm 0 0 5x5 5x5 

C 

5x5 

C 

5x5 

C 

0 5x

5 

C 

5x5 

C 

5x5 

C 

5x5 5x

5 

C 

Lowσ0

-5cm 

0 0 5x5 -- 5x5 

C 

5x5 

C 

0 5x

5 

C 

5x5 

C 

5x5 

C 

5x5 5x

5 

C 

Low¥ 

0-5cm 

5x

5 

5x5 5x5 -- 5x5 

C 

5x5 

C 

0 5x

5 

C 

5x5 

C 

5x5 

C 

5x5 5x

5 

C 

*T4a with limited extension can be operated without pre-treatment 

C= chemotherapy 

** included in RAPIDO trial 

£: Completely proximal to peritoneal reflection level, €: not proximal to peritoneal reflection 

level, σ: completely above the level of the intersphincter plan, ¥: located at the same level as the 

intersphincteric plan 



 

 
 

 

19 

 

According to the Swedish Colorectal Cancer Register (SCRCR), about 30% of all rectal cancer 

patients who are operated undergo an APE (Figure 1) (8). Interestingly, the proportion of rectal 

cancer patients operated with an APE has slightly increased over the past 25 years. Distal, or 

low, rectal cancer defined as tumour height 0-5 cm from anal verge constituted close to 30% of 

patients having abdominal surgery between 2018 and 2020 and among those patients APE was 

performed in around 90%. In addition, APE was undertaken in 15% of patients with more 

proximal rectal tumours (8).  

 

Figure 1. All patients with rectal cancer, types of operation, 1995-2019. 

Source: Swedish Colorectal Cancer Register (SCRCR) (8) 

 

Locally advanced rectal cancer (LARC) constitutes an important but poorly defined sub-group 

of rectal cancer. There is no general consensus on the definition of LARC (9). Some authors 

propose T4 tumours or tumour extension beyond MRF as being LARC, but others include also 

advanced T3 and N2 tumours, and even EMVI positive tumours (10). Depending on definition 

used, between 5-15 % of all rectal cancer may be described as LARC (9, 11). Patients with 

LARC, in particular when the tumour is distally located, stand an increased risk of having pre-

operative RT and being subjected to an APE or an extended procedure such as a pelvic 

exenteration (7, 10, 12-14).Over the past decades, the incidence of local recurrence after 

curatively intended rectal cancer surgery has declined and is now reported at 4.7% in SCRCR 

(8). However, there are indications that local recurrences may be more difficult to operate 

compared to previously (14). For rectal cancer patients initially operated on with an anterior 

resection (AR), APE is commonly indicated if a surgical attempt to remove the recurrence is 

undertaken (14). 
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Anal cancer 

Anal cancer is an uncommon disease that constitutes 1-2% of all cancer in the gastrointestinal 

canal. Squamous cell carcinoma of anus (SCCA) is the most common histological type (15). 

Approximately 200 new patients are diagnosed in Sweden annually. Incidence is increasing, in 

particular for women (Figure 2) (15). SCCA is associated with human papillomavirus (HPV), in 

particular HPV16 and HPV18 (16). Other risk factors identified include, Human 

immunodeficiency virus (HIV) infection, immunosuppression including solid organ transplant 

recipients and affliction with autoimmune disorders (17).   

 

Figure 2. Incidence of anal cancer per 100000, 1990-2017 (18). 

 

For patients diagnosed with anal cancer the clinical work-up according to National Guidelines 

(18) should include clinical assessment including DRE and examination of the groins, 

procto/rectoscopy, positron emission tomography with concurrent CT (PET/CT) and MRT of 

the pelvis. In addition, immunohistochemistry for p16-status should be performed on biopsies 

and female patients should be considered for a gynaecological examination. For all newly 

diagnosed patients, it is important to assess whether a pre-therapeutic stoma should be 

performed. Following all investigations, clinical staging of the tumour according to the TNM 

version 8 can be done (6) (Figure 3). All patients should be discussed at the National Anal 

Cancer Tumour Board meeting where recommendation on treatment is set. 

The primary therapeutic option for SCCA is RT, generally in combination with chemotherapy 

(CRT), in aim to reach complete remission. Already in the 1990:s it was shown in a randomized 

control trial (RCT) that CRT is superior to RT alone (19) and two more recent RCT:s (20, 21) 

have laid the foundation for the current treatment recommendations (22) in the Swedish 

National Guidelines (18). The current guidelines contain three different regimes, with RT doses 

between 44 Gy and 58 Gy, that are recommended based on TNM stage. In the randomized ACT 
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II trial published 2013, >80% of patients achieved clinical complete response following CRT 

(21). Despite the advances in non-surgical therapy for SCCA, it has been reported that, about 

25-30% of patients eventually will be candidates for an APE due to residual and recurrent 

tumour after completed oncological treatment (23) 

Patients who do not obtain complete response within 6 months from termination of RT are 

commonly described as having residual (or persistent) disease. Patients in whom tumour growth 

is detected >6 months after RT are classified as having recurrent disease. Patients with residual 

or recurrent SCCA should be assessed for salvage surgery. APE is the primary surgical option 

for patients in need of salvage surgery (24). It has been described that if assessment for salvage 

is at a dedicated tumour board more patients can be considered for surgery (25). Although  it 

was previously estimated that approximately 25% of patients with anal cancer were potential 

candidates for salvage surgery (23), the increasing sustained complete response rates following 

improved CRT may likely decrease this proportion .  

Figure 3. Schematic illustration, TNM-staging (18) 

 

Source: Swedish national guidelines for anal cancer (18) 



 

 
 

 

22 

 

Table 4. Treatment of SCCA according to National Guidelines (18). Conventionally RT (2 

Gy/fraction) is recommended. 

Treatment A T1N0M0 

44 Gy to primary tumour (anal/perianal) 

40 Gy to elective lymph nodes 

1 FUMI*  

Treatment B T1-T2 ( <4cm )N0M0 

54 Gy to primary tumour 

40 Gy to elective lymph nodes 

1 FUMI*   

 

Treatment C T2 ( > 4 cm )- T4/N+M0 

58 Gy to primary tumour 

58 Gy to lymph node metastasis > 2 cm 

50 Gy to lymph node metastasis < 2 cm in diameter 

40 Gy to elective lymph nodes 

2 FUMI* 

 

*Fluorouracil and Mitomycin C 

Surgical Anatomy 

According to the European Society of Medical Oncology (ESMO) guidelines and the Swedish 

National Guidelines for rectal cancer, rectum is defined as being 15 cm measured with a rigid 

rectoscope from anal verge (5, 26, 27). Recently, an alternate MRT based definition based on 

the so-called sigmoid take-off has been suggested (28). Rectum, with its lymph nodes, arteries 

and veins, is enveloped by a circumferential fatty tissue called mesorectum (29, 30). The 

mesorectum is covered by a fibrous layer commonly referred to as the mesorectal fascia (30). 

The main arterial blood supply to rectum comes from the inferior mesenteric artery. Additional 

supply is from the inferior rectal artery, which is a branch of the internal iliac artery. The middle 

rectal artery is highly variable in frequency and may be present in 20-30% of patients (31). The 
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venous drainage is by multiple branches in mesorectum, coursing in the mesentery of 

sigmoideum and left colon towards the inferior mesenteric vein and finally drains, via splenic 

vein, into the Vena Porta (32). Lymphatic drainage from the upper two thirds of rectum is only 

upward to inferior mesenteric and paraortic lymph nodes. Lymphatics from lower third of 

rectum drains upward and laterally to internal iliac nodes (33).  

Several muscle form the pelvic floor: (i) the anal sphincter complex, (ii) the levator ani muscles 

and (iii) the muscles that line the bony surfaces of the pelvic sidewalls (34). In the lateral 

compartments of the pelvis, the obturator internus and piriformis muscles are found. The levator 

ani is the major muscle of pelvic floor, which is  composed of three striated muscles: the 

iliococcygeus muscle which arises from ischial spine and posterior part of obturator fascia and 

inserts to lateral aspect of sacral vertebrae 3-4, the coccyx and the anococcygeal raphe, the 

pubococcygeus which arises from the posterior surface of os pubis and the anterior part of 

obturator fascia and runs dorsally towards the anococcygeal raphe and coccyx, and the 

puborectalis which is an U-shaped muscle that slings the anorectal junction and constitutes the 

most proximal part of external sphincter (34). 

For clinical purposes, the puborectalis muscle sling and the intersphincteric grove can be used 

to determine cranial and caudal boundaries of the anal canal, respectively. Histologically, the 

anal canal can be divided into 3 parts. The upper part is covered by columnar glandular 

epithelium, the middle part of 1-1.5 cm, often called the anal transition zone, is lined by mixed 

types of cells including columnar, flat and squamous, as well as endocrine cells and 

melanocytes, and the distal part which is covered with non-keratinized squamous epithelium 

(35). The perianal area, usually defined as within a 5 cm radius from the anus, is covered by 

keratinized squamous epithelium with hair follicles and apocrine appendages, i.e. perianal skin. 

Branches of middle and inferior rectal arteries and veins supply the anal canal. The lymphatics, 

above the dentate line drains along inferior rectal and internal iliac nodes, and below the dentate 

line lymphatics drain along the inferior rectal lymph vessels to superficial the inguinal nodes 

(33). Thus, for anal cancer (and in part very distal rectal cancers) lymphatic spread is to the 

groins and via the iliac lymphatic nodes (22). 

Enhanced Recovery After Surgery (ERAS) 

ERAS is an evidence based multimodal perioperative interventional treatment protocol 

implemented to mitigate the perioperative physiological stress (36). It has been shown to 

improve postoperative recovery and reduce complication rate in colorectal surgery (37). 

Adherence to an ERAS protocol has been shown to improve clinical outcomes including 

survival following colorectal surgery (38). An ERAS protocol includes preoperative 

counselling, avoiding long acting sedative premedication, no long preoperative fasting, 

supplementation of carbohydrate preoperatively, no routine bowel preparation, perioperative 

nutritional supplementation, perioperative fluid management, optimal analgesia with epidural 

catheter (EDA), intra-operative warming, early mobilization, early oral intake and early removal 

of catheter and drains (38).  
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Radiotherapy  

Radiation is defined as the transmission of energy in the form of waves or particles through 

space or in a medium. In clinical RT, electromagnetic ionizing radiation is used. The energy 

level of the particles decides the effect on the target tissue. When tissues are targeted by RT, the 

ionization results into conversion of free radical from atoms and molecules. The free radicals 

can disrupt the DNA strands and DNA loses its capacity to repair. There is variation in 

sensitivity of cells to radiotherapy through cell cycle. The cells in G2 and mitosis phase are 

most radiosensitive whereas cells in the S phase are least sensitive. Irradiated cells with DNA 

damage are halted in mitosis and the DNA damage leads to cell cycle arrest, apoptosis and 

subsequent inflammation. Because the DNA damage exerts it effect during mitosis, tissues with 

a high proliferation index, such as tumour cells, are highly affected. The effects induced by RT 

on tumour cells can also affect non-tumour tissues. Different cell types have different 

sensitivity. Tissues with a normal high cell turnover, e.g. small bowel and other tissues lined 

with epithelium are more prone to damage compared to muscle or nerve tissues. Non-tumour 

tissues at risk of being exposed to RT are commonly called organs at risk (OAR). Although 

developments in radiation techniques such as Volumetric Modulated Arc Therapy (VMAT) or 

Intensity Modulated Radiotherapy (IMRT) has led to decreased doses to OAR, RT may still 

increase the risk of bowel stricture, fistula formation and vascular occlusion. (39). 

Following RT, the irradiated tissues react with an acute phase that starts immediately and, most 

commonly, lasts for some weeks. This is often called the acute phase and is, in the clinical 

context, recognised by dermatitis, mucositis, diarrhoea and reduced bone marrow function. In 

the clinic, acute toxicity of RT can be graded according to e.g. the European Organization for 

Research and Treatment of Cancer (EORTC) (40). 

After the acute phase has cleared, tissues repair, and the inflammation reduces. When possible, 

surgery is performed in this phase to avoid the acute effects. As an example, it was shown in the 

Stockholm III trial that surgical complication rate was significantly reduced when rectal cancer 

surgery was delayed 4-8 weeks after RT compared to when immediate surgery was used (41). 

However, RT continues to exert an effect on the tissues. Starting months after RT and 

developing over years, structural changes appear in irradiated tissue. Atrophy, pigmentation, 

contraction of tissue and induration becomes evident. Irradiated tissues often become fibrotic 

and poorly perfused. Telangiectasia may become visible both on skin and on mucosa. Many 

years after RT, patients can present with RT induced fistulas and even secondary cancers (42).  

For rectal cancer patients long-term negative effects, that at least partly can be attributed to RT, 

have been described in the form of ano-rectal dysfunction as described in long-term follow up 

of patients treated in Dutch TME trial (43, 44). In a recent nation-wide Norwegian long-term 

follow-up of anal cancer patients, increased frequency of diarrhoea, incontinence, and buttock 

pain compared to a control group was reported (45, 46). The use of chemotherapy can 

exacerbate the RT-related toxicity reaction (39). Male hypogonadism after RT to pelvis has 

recently been reported (47). Another long-term side effect of RT is pelvic insufficiency fracture 

(PIF) with chronic pelvic pain as a cardinal symptom. A Danish study with more than 1000 

patients reported that 12.2 % patients had PIF after CRT (48). 
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Wound healing 

A wound is defined as a disruption of normal anatomical structure and function (49). When a 

wound is created in a normal tissue, the healing process is initiated immediately in proper 

sequences: haemostasis, where vascular constriction, platelet aggregation, degranulation, release 

of growth factors and fibrin formation (thrombus) takes place. Once the bleeding is controlled, 

inflammatory cells migrate into the wound and promote the inflammatory phase. Now 

infiltration of neutrophils, macrophages and lymphocytes to clear the wound of bacteria and 

cellular debris begins. Successively the reparative process begins by fibroblasts and the 

promotion of angiogenesis. The proliferative phase overlaps the inflammatory phase and begins 

with re-epithelialisation, collagen synthesis and extracellular matrix formation. The final step, 

which may last for years, contains collagen remodelling, vascular maturation and regression of 

inflammation (50).Wounds can be defined as acute wounds that generally heal in an orderly and 

timely process  and as chronic wounds when healing has not been achieved (49). The dominant 

feature in a chronic wound is that the healing process was disrupted, presence of high levels of 

inflammatory cells and mediators, impaired cell proliferation, and impaired growth factor 

availability.  

RT stimulates production of a Transforming Growth Factor (TGF-B). TGF-B is a mediator of 

fibrosis and interacts with myofibrolasts to produce an abundance of inflammatory and 

fibrogenic growth factors, and extracellular matrix. In the normal healing process, the 

myofibroblasts eventually disappear but in irradiated tissue apoptosis of the myofibroblasts is 

reduced and normal healing is disturbed or even prevented. The wound tends to remain in an 

inflammatory phase until the balance of healing is restored (51). 

Multiple other factors can lead to impaired wound healing. Factors delaying wound healing are  

inadequate wound perfusion, presence of non-viable tissue, presence of wound hematoma or 

seroma, wound infection, excess proteases, and systemic factors such as immune suppression 

(drugs, malignancies), diabetes mellitus, old age, obesity, malnutrition, cigarette smoking, and 

corticosteroids (51).   

The perineal wound following APE is often associated with several of these risk factors for 

impaired healing. Most patients with a malignant indication have received RT, surgery may 

lead to reduced perfusion, hematoma and infection, and many patients are elderly and co-

morbid. (52-56) (57). 
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Abdominoperineal Excision 

Historical context 

During the 19th century, some attempts to remove anorectal malignancies were done by 

surgeons. In 1833, Jacques Lisfranc published his experience on perineal resection of rectal 

cancer (64). Over the following decades further developments made by German and British 

surgeons (58, 59) but mortality and morbidity rates were high.  

In 1908 Ernest Miles published his landmark report on APE which by many is considered as the 

starting point for modern rectal cancer surgery (1). In his original description of the procedure, 

the rectum was bluntly mobilised down to the sacrococcygeal articulation, to the prostate, “the 

upper surface of the levators ani”, thus leaving the mesorectum attached to the pelvic floor. 

After this mobilisation, a colostomy was created, and abdomen closed. The patient was then 

positioned in the right lateral semiprone position. The perineal part of the procedure included a 

wide skin excision and the levators were transected at their origin laterally. In his publication 

the mortality rate was 42%, which, at the time, was acceptable considering the natural course of 

disease. By standardising the APE he was able to reduce the local recurrence rate from almost 

100 % to 30%, as reported 1931 (60). Miles’ operation was practiced as the gold standard for 

rectal cancer over decades. 

Although surgical development was constant and rapid through the 20th century (e.g. 

introduction of the anterior resection (AR)) (61), APE remained an important operation for 

selected patients with ano-rectal cancer. Also, the introduction of laparoscopy, and later robot 

assisted surgery, has become integrated in the APE concept. However, over the decades it 

appears that the original description by Miles was not followed consistently (62). Many 

surgeons practised a synchronous abdominal and perineal approach and the levators were 

commonly not divided at the lateral insertion (63, 64).  

With the introduction of total mesorectal excision (TME) in 1982, rectal cancer surgery was 

refined and outcome with respect to recurrence rates was greatly improved. The TME concept 

created awareness of the concept of circumferential resection margin (CRM) (30). In the early 

21th century, reports from different national registers and the MERCURY study could show 

that CRM was more likely to be involved following APE compared to AR (65-67). In addition, 

the risk of inadvertent bowel perforation was higher in APE compared to AR. Thus, an 

incentive to further improve and refine the APE was realized. 

With the publication from 2007, Holm popularized a more extended APE that carries large 

resemblance with the original description by Miles. The approach, later termed extralevator 

APE (ELAPE) was designed to overcome the risks of an involved CRM and inadvertent 

specimen perforation. One key part was that the perineal phase should be performed with the 

patient in a prone jack knife position (68). 

Currently, different types of APE can be described (69, 70). The abdominal part of all variants 

of APE indicated for low rectal cancer and anal cancer share the principles of TME with some 

exceptions described below. In all types of APE, the divided left colon is brought out to form an 
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end colostomy and usually abdomen is closed (or pneumoperitoneum exsufflated if a minimally 

invasive approach is used) before the perineal part is undertaken. 

 

Types of APE 

Intersphinteric APE  

In the intersphinteric APE, the mesorectum is mobilized down to pelvic floor at the level of the 

puborectalis muscle. When the abdominal part of dissection is completed, the patient is placed 

in the lithotomy position for the perineal part. After preparation of the operative field, the skin is 

incised at the level of the intersphincteric grove. Anus is closed by a purse string or running 

suture and a self-retaining retractor (e.g. the Lone Star retractor®) is used to optimize the vision. 

The dissection follows the plane between the internal and external sphincters around the 

circumference of the anal canal and proceeds upward until plane dissected from above is 

reached. If appropriate, the specimen is gently removed through perineal incision, but if the 

mesorectum is bulky then it is lifted up from the pelvis and removed through the abdominal 

incision (69).  

The intersphincteric APE is commonly used for benign disease, early tumours and for more 

proximal rectal cancers in patients unsuitable for anastomosis. 

Conventional/Standard APE  

Some controversy exists regarding the concept “standard” APE as standards may vary between 

different surgeons. However, a general description could be that, in the pelvic part of procedure, 

dissection is carried along the outer boarder of the mesorectal fascia and stopped close to the 

anorectal angle. Perineal dissection is carried out along the outer boarder of the external 

sphincter and the two-dissection plan meet by transecting the levator muscle at the anorectal 

junction. Traditionally, two teams could work simultaneously from above and below, 

respectively, and the level where the two dissection planes met was at the risk of being highly 

variable. The standard APE carries a risk of creating a waist on the specimen at the level of the 

levator muscle (71). This waisting leads to an increased risk of involved margins or even tumor 

perforation at this level (66, 72). 

Extralevator APE (ELAPE) 

In the original description of the ELAPE, the abdominal part of the dissection along the TME 

plane is halted at the level of the origin of the levator ani muscle, i.e. where these muscles insert 

in the obturator fascia. Dorsally, the dissection stops at upper border of coccyx and anteriorly at 

the level of the posterior fornix of vagina or the seminal vesicles. Before the perineal part of 

dissection begins, the patient is generally flipped into the prone jack knife position. The anus is 

closed by a purse string suture to avoid stool contaminating the surgical field. Skin is incised in 

a drop shaped incision from the coccyx to the perineal body ventrally. The dissection is carried 

out lateral to the external sphincter muscle and continued upward until the levator appears. The 

dissection is continued along the inferior border of the levator muscle to its lateral insertion. 
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Most often, the coccyx is divided, and the pelvis is entered dorsally. Now, the levators can be 

divided circumferentially to free the specimen thus leaving the levators attached onto the rectum 

whereby waisting of the specimen is avoided. Finally, the specimen is dissected off from the 

anterior aspect, i.e. vagina or prostate before being completely unattached. This technique aids 

in creating a cylindrical specimen without any waist. (68, 73). If Jag 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 4. Extralevator abdominoperineal excision. By courtesy of Professor Holm (68).  

The introduction of the ELAPE concept initiated discussions in the surgical community with 

regards to the extent of perineal dissection and tissue removal from pelvic floor, positioning the 

patient and method of reconstruction (69). Asplund et al. reported a comparative study on 158 

consecutive patients with rectal cancer undergoing APE between 2004 and 2009. In this study, 

ELAPE was performed in 79 patients and conventional APE in 79 patients, and no statistically 

significant differences in CRM involvement, rate of intraoperative perforation or local 

recurrence rate between two groups was seen. Furthermore, ELAPE was associated with a 

higher rate of perineal wound complication and longer hospital admission. The authors 

concluded that the results did not show any advantage for ELAPE (74). In a review comprising 

1397 rectal cancer patients from SCRCR (2007-2009) with emphasis on perineal part of 

procedure, Prytz et al. reported that ELAPE did not result in reduced CRM involvement or 

intraoperative perforations compared to standard APE (54). In another register based 

observational study by the same author, it was reported that ELAPE was associated with 

significantly higher local recurrence rate when compared to standard APE (75). A Danish study 

from 2016, perineal wound complication rate and pain was significantly higher after ELAPE 

compared to standard APE (76). On the other hand, West et al. Reported a comparative study 
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between 176 ELAPE patients and 124 standard APE with significantly decreased involved 

CRM rates and inadvertent bowel perforations in the ELAPE group (77). Stelzner reported 

superior oncological outcome with ELAPE from a large literature review (78). In addition, in a 

meta-analysis from 2014 it was concluded that ELAPE caused fewer bowel perforations and a 

lower rate of involved CRM (79). 

The ELAPE is commonly used for tumours threatening the external sphincter or levator muscle 

where a low anterior resection or intersphinteric APE would risk a clear CRM. With time, a 

more “tailored” approach of ELAPE has been introduced whereby the surgeon, guided by 

preoperative imaging, may remove the levator more extensively on one side and leaving more 

of the pelvic floor on another side without compromising oncological safety (11). 

Ischioanal APE 

When performing an ischioanal APE the abdominopelvic part of dissection is identical to that in 

an ELAPE. However, when performing the perineal part of the operation a substantially wider 

part of skin and ischioanal tissue is included in the specimen. Hence, the tissue defect after 

ischioanal APE is larger than that following ELAPE (69). 

The ischioanal APE can be indicated for distal rectal cancer involving the ischioanal space and 

is also more commonly performed for anal cancer patients (73). 

The conventional, ELAPE and ischioanal APE all can be combined with a partial vaginectomy 

or resection of prostatic capsule. 

Pelvic Exentration (PE) 

Total pelvic exenteration (TPE) was first reported by Brunschwig in 1948 (2). A pelvic 

exenteration may be partial (PPE) or total(TPE) (80)). In addition, some authors propose a 

distinction between supra levatory and infra levatory exenterations (81). Commonly, a TPE 

involves removal of the rectum and the bladder, and for women, the internal genital organs. In 

women, simultaneous removal of the rectum and the internal genital organs, but not the bladder, 

may be called a posterior or PPE. The indication for pelvic exenteration is usually a locally 

advanced ano-rectal tumour engaging adjacent organs in the pelvis. For obvious reasons TPE is 

more commonly performed on male patients (82). Usually after resection of urinary bladder an 

ileal conduit is constructed according technique described by Bricker (83). 

All four types of APE can be performed in isolation or as part of a partial or total pelvic 

exenteration. 

The Perineal Wound after APE  

In Miles’ original description on the APE procedure, the perineal wound was left open, packed 

and allowed to heal by secondary intention (1). However, the long healing time and morbidity 

associated with a large open wound led most surgeons to leave this practice. Primary closure 

developed to become standard of care although high rates of wound complications were 

reported (84).In order to reduce the complication rate reports on various techniques to reduce 
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the complication rate, including omentoplasty and musculocutaneous flaps, have been reported 

(85-87) and with the advent of ELAPE these techniques have gained an increased interest.  

Despite various reconstructive techniques, perineal complications following abdominoperineal 

excision for a low rectal or anal cancer is a common problem, including non-healing, infection, 

wound breakdown, dehiscence, presacral abscess, sinus and fistula formation, chronic perineal 

pain and perineal hernia. A meta-analysis published by Muster et al. (56) Showed a 

complication rate of 38% following APE for rectal cancer and complication rates up to 65% 

have been reported after salvage surgery for anal cancer (57). In addition, perineal wound 

complications following APE have been reported to more than double with addition of 

preoperative RT (84). All these complications may result in in prolonged hospital stay, hospital 

readmission and prolonged home nursing 

Still today, there is no consensus on how the perineal defect following APE should be 

reconstructed. Due to the heterogeneous nature of indication for abdominoperineal excision, 

different types of perineal reconstruction after APE has been practiced. Although not all 

reconstructive techniques are applicable for all types of APE, an overview of existing 

techniques may be helpful (52, 88, 89). 

Traditional Management:  

When Miles initially described the APE for cancer of rectum in 1908, he advocated primary 

closure of perineal wound. Due to high rate of complication, he later left the perineal wound 

open for healing by secondary intention (1, 90). The practice of leaving the wound open with 

packs was followed on regular basis for several decades and can still be used in exceptional 

situations. However, because of significant problems associated with an open wound, such as 

fluid discharge, foul odour, and pain full dressing changes, the open wound practice gradually 

became unpopular. Today, one goal after APE is to reconstruct the pelvic floor and achieve 

rapid healing of the wound (52, 91). 

Primary Closure 

Primary closure of the perineal wound without the use of a mesh or a flap has been the most 

common method of perineal reconstruction after conventional APE (52). In a single centre 

randomized controlled trial (RCT) in which 60 patients, all treated with neoadjuvant CRT, were 

randomized to primary closure or a vertical rectus abdominis myocutaneous flap (VRAM), 

primary closure was associated with significantly higher rate of perineal complication (92). In 

another report from 2005 in 160 patients undergoing conventional APE and primary closure, 

rate of major perineal complications was doubled among irradiated patients(84). More recently, 

the randomized BIOPEX study including 104 patients with ELAPE compared primary closure 

with biological mesh closure. No significant difference in perineal healing rate was observed 

between groups, but at one-year follow-up the rate of perineal hernia rate was doubled in the 

primary closure group. Bebenek et al. reported excellent results with primary closure with a 

perineal drain (18% overall complication rate and 1% perineal hernia) in a single centre series 

of 210 patients (93). The BIOPEX-2, a RCT initiated from Netherland during 2020, will 

randomize patients between gluteal flap and primary closure (94). 
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Today, many surgeons limit the use of primary closure to patients in whom an intersphincteric 

APE, with limited tissue defect, has been performed, although other surgeons favour primary 

closure for most patients (91). 

Omental Flap 

The use of a pedicled omental flap in surgery was first described for repair of fistula in the 

genitourinary tract (95, 96). Already in the 1970’s the use of an omental flap to fill the pelvic 

cavity after APE was reported (97). It has been postulated that the omentum may promote 

perineal healing and prevent small bowel loops to adhere in the pelvis (85, 91). Furthermore, in 

females an omental flap is thought to prevent extreme retroflexion of internal genital organs. 

However, evidence to support this is, at best, limited (85). 

A single centre series reported by Nagata et al. in 2020, patients with omentoplasty had 

significantly lower rate of perineal infection as compared to patients without omentoplasty 

(46.4% vs. 78.6%) (98). In a recently reported meta-analysis by Blok et al. 14 studies 

comprising 1894 patients (839 omentoplasty) were included. The results revealed no beneficial 

effect of omentoplasty on perineal wound healing, presacral abscess formation or perineal 

hernia (99). On the other hand, Killeen et al. reported in an earlier systemic review that perineal 

wound infection rate was less than 1/3 when an omentoplasty was used compared to when not 

(86). No RCT on omentoplasty has been reported and evidence is, thus, diverging. 

Musculocutaneous Flaps  

Although musculocutaneous flaps for perineal reconstruction had been described earlier (100, 

101), the advent of the ELAPE with resection of most of the pelvic floor increased interest for 

these reconstructive techniques among surgeons. Moreover, several reports, in particular on 

patients with anal cancer have shown superior healing rates with flaps compared to primary 

closure (87-89). In addition, resection of parts of the vaginal wall in conjunction witrh APE 

emphasized the need for reconstructive flap techniques. Several flaps are available but they all 

have some aspects in common: (i) safe vascularity is important (ii) ability for dead space 

oblitration (iii) donor site morbidity (102). However, comparative RCT:s whether one flap is 

superior than the other in the setting of APE are lacking. A systemic review and meta-analysis 

authored by Yang et al. in 2019, reported superior perineal wound healing with flaps compared 

to primary closure (103). In a recent literature review on patients with anorectal malignancy and 

perineal reconstruction with different flap techniques, it was stated that outcomes appear similar 

irrespective of flap used but also that this conclusion was partly because of the absence of 

RCT:s (104). 

Vertical Rectus Abdominis Flap 

In 1984 Shukla et al. first reported the use of the rectus abdominis myocutaneus flap (RAM) for 

reconstruction of the perineal wound (105). Since then several case series have been published 

in which the rectus abdominis flap has been used for reconstruction of vaginal wall and pelvic 

floor with complication rates ranging from 11-27% (89, 106-110). Nelson et al. reported on 133 

patients undergoing APE or pelvic exenteration, showing fewer complications with a vertical 
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RAM (VRAM) compared to a gracilis flap (111). In the systematic review by Radwan et al., 

based on 1827 patients, mean perineal flap morbidity 27%, complete flap loss rate 1.8% and 

donor site morbidity 15% was reported for VRAM (109). 

The RAM may be harvested as a transverse (TRAM), vertical (VRAM) or oblique flap, 

depending on skin paddle orientation (112). In conjunction with APE, VRAM is most 

commonly used since it provides better reach towards the pelvic cavity (92, 113, 114). 

However, there are some potential drawbacks. Harvesting a VRAM is technically demanding, it 

is suseptible to atrophy with time and it affects the abdominal wall that inevitably must harbour 

at least one stoma. In anal cancer surgery, VRAM has been reported to yield excellent results in 

Denmark (115). 

Gluteal Flap 

The gluteal flap has since long been used to cover pressure wounds or other tissue defect in the 

pelvic region (116). In the original report on ELAPE, the procedure was done with gluteal flap 

reconstruction (68). 

The advantage of gluteal flap is that it is well vascularized and innervated, meaning that atrophy 

is not a problem (117). There is no donor site morbidity at abdominal wall and a gluteal flap is 

very well associated with a minimally invasive approach (52).An obvious disadvantage is that 

the flap is harvested from the irradiated field, and that pelvic cavity filling is limited. A 

technique to use the gluteal flap for vaginal reconstruction has been developed (B. Bolmstrand, 

personal communication). 

Anderin et al. reported on a cohort of 65 patients, of whom 91% had received neoadjuvant RT, 

reconstructed with unilateral gluteal flap after ELAPE. Eighteen percent had complications with 

pelvic abscess or dehiscence but within 12 months, 91% of patients had a completely healed 

perineum (118). Johnstone, in 2017, comparede VRAM, gluteal and gracilis flaps and found 

similar complication rates between the flaps (119). Excellent results have also been reported 

with the gluteal flap in conjunction with laparoscopic APE (120). Assi et al. from Malmö, 

Sweden recently reported data on quality of life and sexual function following perineal 

reconstruction with VRAM (or gluteal flap) in a cohort of 36 patients, showing impairment in 

all women and most men (121). 
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Figure 5. Gluteal flap. Patient in prone jack-knife position (by courtesy of Dr. P. Sommar, 

plastic surgeon, Karolinska University Hospital) 

V-Y Flap 

The V-Y flap is a common flap used in reconstructive plastic surgery to cover various tissue 

defects (122, 123). It has been described as a means also to cover the perineal defect following 

APE. However, evidence in the literature is very limited (124). In a recently publishes study, V-

Y flap was used for reconstruction of perineal wound after APE in 31 patients and although 

dehiscence was observed in 42%, all perineal wounds healed with conservative management 

(125). Similar results were reported by Kokosis et al. in a small series using the same technique 

(126).  

Other Flaps 

Several other flaps such as the gacilis myocutaneous flap, anterolateral thigh flaps, the gluteal 

fold flap and the inferior gluteal artery perforator flap (IGAP) have been reported in the 

literature (127-130). Evidence may be considered low grade as only case series of limited size 

have been reported (131). A cohort of 40 consecutive patients reported by Singh et al. in 2016, 

showed promising results regarding complication rates (129).  

Mesh 

Biological Mesh 

Prosthetic meshes have been used in soft tissue reinforcement for over 50 years (132). The poor 

outcome in terms of complication reported when synthetic meshes are used in contaminated 

surgical fields has elicited caution about their use in APE, but scientific evidence is diverging 

(133-136). In contaminated or clean-contaminated fields, the biological meshes derived from 

allogenic or xenogeneic sources have been proposed as a safer alternative (137). Biological 

meshes of different origin are available, and some of them are listed in table 5. 
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Table 5. (138) 

 

Allograft Source  Xenograft Source 

Alloderm 

(LifeCell) 

Human 

dermis 

 Permacol 

(Covidien) 

Porcine dermis 

Allomax) 

(Bard) 

Human 

dermis 

 Strattice 

(LifeCell) 

Porcine dermis 

DermaCell 

(LifeNet Health) 

Human 

dermis 

 Biodesign 

(Cook) 

Porcine submucosa 

DermaMatrix 

(Synthes) 

Human 

dermis 

 Surgimend 

(Integra) 

Foetal bovine 

dermis 

DermaSpan 

(Zimmer Biomed) 

Human 

dermis 

 CollaMend 

(Bard) 

Porcine dermis 

FlexHD 

(MTF Biologics) 

Human 

dermis 

 Tecnoss 

(OsteoBiol) 

Porcine dermis 

Repriza 

(Promothean) 

Human 

dermis 

 Edurage 

(Stryker) 

Porcine dermis 

 

As shown in Table 5, the origin of most biological meshes are either porcine dermis, porcine 

submucosa or bovine pericardium, but meshes of human cadaveric dermis also exist (139). The 

general principle of acellular dermal matrices is to create a biological scaffold for host tissue 

integration. The processing of acellular dermal matrices is a proprietary procedure particular to 

each manufacturer to achieve durability and diminish antigenicity. The alteration of collagen 

molecules by enhancement of intra- and intermolecular chemical bonds, i.e. crosslinking, 

modifies the tissue regeneration patterns. Crosslinking leads to slow matrix disintegration and 

tissue incorporation as compared to non-crosslinked matrices (140-142). The use of biological 

meshes has been most common in hernia surgery although other applications such as breast 

surgery have been described (143). With the introduction of the ELAPE, biological mesh use 

for perineal reconstruction begun although the scientific evidence for its use in that context was 

limited, or even absent. However, a recently conducted randomized controlled trial showed 

significantly lower 1-year perineal hernia rate with biological mesh perineal reconstruction 

compared to primary closure (144). In a recently published consensus statement from an 

European working group (138) reported that there is no benefit for biological over synthetic 

meshes under contaminated condition. In a position statement from the Association of 

Coloproctology of Great Britain and Ireland (ACPGBI) it was concluded that biological meshes 

can be used for perineal reconstruction after ELAPE, but the evidence is not sufficient to 

recommend one type of mesh over another (52). 
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Advantages with mesh reconstruction is simplicity, independence of plastic surgery and 

feasibility (145). A RCT comparing biological mesh repair and primary closure is underway 

(GRECCAR 9 Study) (146). 

 

Figure 6. Perineal wound before (a) and after biological mesh implantation (b). Source: (145) 

Synthetic Mesh  

The use of synthetic implants in abdominal wall reinforcement has a long history. Uscher et al. 

published his work in 1959 on successful hernia repair of abdominal wall by using a 

monofilament prosthetic mesh (147). In recent years prosthetic meshes have been used in the 

pelvis mainly to treat pelvic organ prolapse. There is limited data available, of prosthetic mesh 

involvement in reconstruction of pelvic floor following APE for anorectal malignancy (148). 

With similar results, synthetic and biological meshes have been used for repair of perineal 

hernia (148, 149). 
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AIMS OF THE THESIS    

 

The overall aim of this thesis is to increase knowledge on perineal healing following APE for 

anal or rectal cancer with the purpose to reduce risk of complication for patients. 

 

Paper I aimed to describe perineal healing in patients undergoing ELAPE and having 

perineal reconstruction with a biological mesh. 

 

Paper II aimed to assess whether simultaneous perineal reconstruction and parastomal 

reinforcement with the biological mesh Strattice™ could prevent hernia formation. 

 

Paper III aimed to describe perineal healing in relation to ERAS compliance, type of 

resection and method of perineal reconstruction following APE for anal cancer. 

 

Paper IV aimed to assess the impact of perineal healing on survival following APE for anal 

cancer.  
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PATIENTS AND METHODS   

Three different cohorts of patients operated with APE constitute the base of this thesis. 

Ethical permissions were obtained from the regional ethical board for all studies. A summary 

of studied cohort and endpoints is presented in table 6. 

Table 6. Study cohorts and endpoints. 

 

Paper I 
All consecutive patients who underwent ELAPE and had perineum reconstructed with a 

biological mesh at Karolinska University Hospital during 2011-2015, were included. Data 

including patient, tumour characteristics, treatment details and perineal healing results were 

retrospectively extracted from patient records. The single centre design ensured similar 

perioperative management. In all patients ELAPE was performed as described by Holm et al. 

(68).  

Three types of biological meshes were used during study period. (i) Permacol™, a cross-linked 

mesh, (ii) Strattice™ and (iii) Biodesign®, both non-cross-linked meshes. Mesh selection was 

 Cohort Endpoints 

Paper I 88 consecutive patients undergoing 

ELAPE between 2011 and 2015 at 

Karolinska University Hospital with 

perineal reconstruction using biological 

mesh. 

Perineal healing at 3 months and 12 

months after surgery. 

Paper II 19 patients prospectively recruited in a 

multicentre design. All patients 

undergoing ELAPE with simultaneous 

perineal and parastomal implantation 

of Strattice™ mesh. 

Perineal and parastomal hernia at 1 year.  

Paper III 101 consecutive patients with anal 

cancer between 2005 and 2015, from 

Stockholm County, undergoing salvage 

APE. 

Perineal healing in relation to ERAS- 

compliance, type of resection and method 

for perineal reconstruction. 

Paper IV Same cohort as study III. Overall and recurrence-free survival in 

relation to perineal healing status at 3 

months after surgery. 
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depending on surgeons preference and availability of mesh. Postoperatively follow-up was 

according to clinical routine. 

The primary end point was perineal healing rate at 3 and 12 months after surgery. Clinical and 

radiological sign of perineal hernia were registered.  

Statistics 

Fisher’s exact test and Kruskall Wallis test were used, when appropriate, to assess differences in 

proportions. Variables such as perioperative bleeding, operation time were dichotomized. For 

statistical calculations Stata 13 (StataCorp, TX, USA) was used. 

Paper II 

Between July 2013 and August 2014 patients were recruited to this multicentre; prospective 

observational study at 3 European hospitals (Karolinska University Hospital Stockholm, 

University Hospital Leicester, UK and Slagelse Hospital, Denmark). Patients undergoing 

ELAPE for rectal cancer with simultaneous perineal reconstruction and colostomy site 

reinforcement with Strattice™ biological mesh were eligible. Both open and minimally 

invasive procedures were included. This study received funding for administrative support 

from the mesh producer (Lifecell), but study design, analysis or reporting was totally 

independent. 

Follow-up was according to protocol and outcome measures were perineal healing and hernia 

rate (perineal and parastomal) at one year after surgery. CT and/or MRI were used for hernia 

assessment. Seven patients were included from Karolinska University Hospital. 

All data were collected at each site, compiled and analysed in Excel worksheets. Results were 

reported in absolute numbers. 

Paper III 

All patients with SCCA undergoing salvage surgery in Stockholm-Gotland health care region 

between 2005 and 2015 were analyzed retrospectively. Patients were identified through a 

regionally maintained register and hospital records. Patients were operated at Ersta Hospital 

or Karolinska University Hospital. Data on each patient was collected from patient charts, and 

the ERAS interactive audit system. All patients were followed until 1year from date of 

surgery, or death. For each patient ERAS compliance was assessed according to pre-defined 

criteria. In addition, type of resection (i.e. APE, PPE, or TPE) was determined. Type of 

perineal reconstruction was divided into (i) primary closure (including mesh), gluteal flap or 

VRAM flap. Additionally, data on RT doses, time from end of RT to salvage surgery and 

complications according to Clavien-Dindo were recorded (150). 

Primary end point was complete perineal healing which was defined by chart review describing 

absence of any sign of infection or inflammation, and an incision line covered either by a scar or 

skin epithelium. 
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Statistics 

T-test were used for continuous variables and Pearson’s chi-squared test used for categorical 

variables when analysing the perineal healing status (healed vs. unhealed). For multivariate 

analyses on the effect of clinical variables on healing logistic regression was used. Results are 

presented as odds ratios with 95% CI and two-sided p-values. 

Paper IV 

Using the cohort as in Paper III, a retrospective analysis on effect of healing status at 3 months 

after surgery on survival was performed. 

At three months after surgery perineal healing status was defined as healed and unhealed. All 

patients were followed until December 31, 2020 or death. Overall and recurrence-free survival 

were analyzed. 

Statistics 

The statistical software Stata version 16 used for statistical analysis. The chi-squared test and 

Kruskal-Wallis test used for categorical and continuous variables respectively to analyse 

differences between healed and unhealed groups. 

Proportional hazards regression models were used in univariate and multivariate analyses of 

survival. Results were presented as hazards ratio (HR) with 95% CI and p-values. 
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RESULTS AND DISCUSSION   

Paper I 

During the study period, 89 patients in total underwent ELAPE and perineal reconstruction 

with a biological mesh at Karolinska University Hospital. One patient deceased at day 20 

postoperatively and was excluded from the study population. Patient, tumour and treatment 

characteristics are presented in table 7. 

Table 7. Descriptive characteristics of patients treated by ELAPE and pelvic floor reconstructed 

with biological mesh. 
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The abdominal part of procedure was by open approach in 78 patients and robot assisted in 10 

patients. Omentoplasty was performed in 55 patients, all open surgery. R0 was achieved in 

99%. 

Overall, eight patients (9%) suffered major postoperative complications. Among these, four 

patients had a perineal wound rupture that was treated with vacuum assisted negative pressure 

(VAC) therapy, one patient had a presacral abscess communicating with a perineal sinus and 

one patient developed a presacral sinus which eventually healed. 

At three months, 66% of patients had a healed perineal wound. In Table 8, comparison between 

patients with a healed and an unhealed wound at 3 months is presented. 

Table 8. Descriptive characteristics of study cohort. 

 Unhealed after three months Healed after three months  

 n % n % p-value 

Type of mesh      

Non-crosslinked Strattice Bio 13 28.3 33 71.7 0.265 

Crosslinked Permacol 17 40.5 25 59.5  

Male 21 33.3 42 66.7 0.808 

Female 9 36.0 16 64.0  

Median age 67 32-86 68 40-85 0.930 

Median albumin value (g/l, range) 36 21-41 36 22-41 0.801 

Median duration of surgery (min, range) 416 320-691 411 300-698 0.822 

Median bleeding (ml, range) 650 200-5000 525 10-16800 0.117 

Diabetes mellitus     0.084 

No 24 30.8 54 69.2  

Yes 6 60.0 4 40.0  

Smoker     0.133 
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No 22 30.1 51 69.9  

Yes 8 53.3 7 46.7  

Omental flap     0.488 

No 13 39.4 20 60.6  

Yes 17 30.9 38 69.1  

Multiorgan resection     0.424 

No 22 31.9 47 68.1  

Yes 8 42.1 11 57.9  

aFisher’s exact test or Kruskal Wallis test 

During follow-up beyond three months, four more patients were deceased, and 84 patients could 

be evaluated at one years after surgery. At this time point, 92% of patients had a healed 

perineum. A perineal hernia could be detected on clinical and/or radiological assessment in 3 

patients (4%). 

In our single center series of 88 consecutive patients who underwent ELAPE and perineal mesh 

reconstruction, a healing rate of around 2/3 was observed at 3 months. Ninety-two percent of 

surviving patients had a healed perineum after 12 months. The results are in concordance with 

results reported from a RCT (BIOPEX), published in 2017 (144). An observational study 

comparing fasciocutaneous gluteal flap with biological mesh by Christensen et al., reported 

similar perineal wound healing results at 3 months with biological mesh reconstruction (151). In 

a recently published literature review, occurrence of perineal hernia was significantly lower 

after mesh reconstruction compared to primary closure (152). 

The study was not designed to review the effect of an omentoplasty. Healing rate among the 55 

patients with an omentoplasty was similar to those not having the procedure (69% vs. 61%). It 

can be argued that the omental flap by filling the pelvis reduces the space for accumulation of 

blood and serous fluid, prevents small bowel loops from entering the pelvic cavity, and prevents 

extreme retroversion of uterus and angulation of vagina. An omental flap is a non-irradiated and 

vascularized tissue that may improve healing and prevent perineal hernia (85, 86). So despite 

the non-significant difference presented in this study, omentoplasty could be beneficial and 

others have reported on a positive effect (153). 

When this study was conceived, very little data on outcome following perineal mesh 

reconstruction after ELAPE was available, although use was common. The rationale behind use 
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of biological mesh in perineal reconstruction is to provide a scaffold to promote healing. In this 

study, 3 different meshes with some different properties were used. In our results, no 

statistically significant differences regarding healing could be observed between the different 

types of mesh. Perineal hernia was only detected in 4% of patients making assessment on 

relation between mesh type and hernia difficult. Also, only one mesh was explanted in our 

series, a result in line with the literature (52). 

When published, it was the largest consecutive, single center series reporting outcome of 

perineal reconstruction with biological mesh following ELAPE. Strengths of this study is the 

uniformity of the surgical procedure, the reconstruction technique and the postoperative care. In 

addition, all data were collected by one investigator in a pro forma manner. Limitations are the 

retrospective nature, heterogeneity of study population in respect to irradiation; types of 

biological mesh implanted and limited size of study population. In conclusion, the feasibility 

and safety of perineal reconstruction with a biological mesh reported also by others is supported 

by this report. 

Paper II 

This study is a prospective, multicentre; pilot study including 19 patients with low rectal cancer 

undergoing ELAPE. In all patients, perineal reconstruction and parastomal reinforcement with 

biological mesh Strattice™ was performed. Demography of participants is presented in Table 9. 

The abdominal part of procedure was performed by laparoscopy in ten patients and open 

approach in nine patients. 

All patients were treated with neoadjuvant chemoradiotherapy. There was no selection 

preference involved for laparoscopic vs. open surgery within institutions. Median length of stay 

was shorter (7.5 day vs. 11 days) with laparoscopy compared to open surgery. Histopathological 

staging showed ypT3 in 7 patients, ypT1 and ypT2 in 5 patients each, and ypT4 in 2 patients. 

Rate of R0 resection was 100%. 

One patient suffered a severe perineal infection, requiring drainage and treatment with vacuum 

assisted negative pressure (VAC) therapy. There was no mesh removal and there were no other 

grade III-IV complication according the Clavien-Dindo classification. Sixty three percent of 

patients had a healed perineum at 3 months and all patients were healed at 1 year. No perineal 

hernia could be diagnosed on clinical or radiological examination at 1 year. On clinical 

examination, 3 patients had developed a parastomal hernia (2 with laparoscopic approach), 

which was confirmed by CT scan. 
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Table 9. 

 

Given that all of study population received neoadjuvant (chemo)radiotherapy and underwent 

ELAPE a 63% perineal healing rate at 3 months, and 100% at 1year, results regarding healing 

are encouraging. In a recently published single centre report from the Netherlands, the rate of 

perineal hernia after perineal reconstruction with another biological mesh, Permacol™, was 

8.6% (154). The randomised BIOPEX-study reported the rate of perineal hernia at one year 

among patients reconstructed with a biological mesh to be 13% (144). Published results from 

the LOREC group, where 55% of ELAPE patients were reconstructed with mesh reported a 

perineal hernia rate of 3.5 % (155). Foster el al. reviewed the literature comparing mesh with 

flaps and showed no difference between flaps and mesh in short term outcomes. A perineal 

hernia rate of 4% was noted (156). Thus, concerning perineal hernia, results from our study are 

in no way inferior to other reports. 

The use of mesh in perineal reconstruction is associated with several advantages such as ease to 

perform without assistance from a plastic surgeon, a more active postoperative mobility 

regimens compared to flap reconstruction, no donor site morbidity and that it is feasible with 

minimal invasive surgery. However, there are circumstances where mesh reconstruction of 

perineum may be insufficient e.g. following an ischio-anal APE or APE combined with 
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sacrectomy, or in case of anal cancer, when perineum has been heavily irradiated, or when 

vaginal wall reconstruction is required. 

The overall incidence of parastomal hernia is estimated to be 40% by 2 year and 50% or higher 

with longer follow-up. End colostomies are associated with higher incidence of parastomal 

hernia as compared to other types of stoma (157). In Sweden, one third of patients undergoing 

surgery for rectal cancer need a permanent colostomy (158). In the current study, 3 patients 

(16%) had a parastomal hernia at 1-year follow-up, which is comparable with results published 

in a recent  literature review reporting 12.5% parastomal hernia when parastomal site was 

reinforced by biological mesh (159). Technical difficulty for placement of mesh in retrorectus 

abdominis muscle position may exist especially in laparoscopic approach. 

Most published data on parastomal reinforcement concerns synthetic meshes. A Swedish 

multicentre double blinded RCT (STOMAMESH), randomising 443 patients in two almost 

equal groups compared stoma site reinforcement with synthetic mesh with a group without 

mesh implantation. No difference in occurrence of parastomal hernia between groups at 1-year 

follow-up was reported (160). On the other hand, multiple meta-analyses including multiple 

RCT, reported that prophylactic parastomal mesh placement reduces rate of parastomal hernia 

without increasing mesh related complications (158, 161-163). Fewer stoma-related problems, 

with prophylactic mesh, were reported at 1-year follow-up in a quality of life RCT (164). The 

European Hernia Society guidelines for prevention and treatment of parastomal hernia strongly 

recommend the prophylactic use of non-absorbable meshes upon construction of end 

colostomies. (157). A French multicentre RCT (PROBIOCOL) using the biological mesh 

Strattice™ for prevention of parastomal hernia was registered in 2014, but results are not 

published yet. 

The strength of this study is its prospective and multicentre design, combining perineal and 

parastomal reinforcement simultaneously. To date, most published data are either on parastomal 

hernia prevention using synthetic meshes, or biological meshes on perineal hernia prevention. 

This study is so far the only study reporting on the combined approach and may provide a base 

for a future larger study. The weakness of this study is its limited sample size, absence of a 

control arm and the limited follow up time. Based on our results, it may be concluded that, 

perineal and parastomal reconstruction with a biological mesh is a feasible approach for 

parastomal and perineal hernia prevention after laparoscopic and open ELAPE. 

Paper III 

During the study period 2005-2015, 101 consecutive patients underwent salvage surgery for 

SCCA with curative intent in Stockholm-Gotland health care region. Patients deceased during 

follow-up were excluded and 98 patients could be assessed for perineal healing at 3 months 

after surgery and 89 after one year (Figure 7). Patient, tumour and treatment characteristics are 

presented in Table 10. ERAS compliance according to our definition was observed in 72 
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patients. ERAS items most commonly adhered to were thrombosis and antibiotic prophylaxis 

and the least observed items were postoperative fluid administration and preoperative 

counselling. 

Figure 7. Flowchart illustrating study population. 
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Table 10. Patient, tumour and treatment characteristics. 
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In figure 8 perineal healing rates in relation to ERAS compliance, type of surgery and type of 

perineal reconstruction at 3 months and one year are presented. 

Figure 8. 

 

*: indicates statistical significance. APE, abdominoperineal excision; PPE, posterior pelvic 

exenteration; TPE; total pelvic exenteration. 

In a logistic regression model, younger age and perineal reconstruction with a VRAM flap were 

associated with improved healing rates at 3 months after surgery (Table 11). 
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Table 11 Logistic regression analyses on perineal healing at three months

 

Note: OR corresponds to non-healing. 

Abbreviations: APE, abdominoperineal excision; ERAS, enhanced recovery after surgery; PPE, 

posterior pelvic exenteration; TPE, total pelvic exenteration. 

To avoid delayed healing after salvage surgery for SCCA is beneficial for both the patient and 

the health-care system. In our series, age younger than 65 years and perineal reconstruction by 

VRAM was positively associated to perineal healing status at three months. Younger age is 

commonly associated with less comorbidity and younger patients could be more resilient to 

both radiotherapy and surgical trauma. Results from previously published single centre series 

with VRAM flap have reported results in line with ours (110, 115, 165, 166). In our series and 

in a recently reported literature review the gluteal flap has poorer results as compared to the 

VRAM flap (167). The results for primary closure in our cohort is in line to previously reported 

data, which indicate that primary closure has the poorest healing outcomes when compared to 

flap reconstruction (52, 57, 115, 155). Although results in our series could not show any 

beneficial effect of compliance to the ERAS concept on perineal healing, many reports support 

the association between increased adherence to ERAS protocol and improved clinical outcome 

in colorectal surgery (168, 169). 

There is no published RCT comparing two flaps head-to-head. However, the ESMO guidelines 

and a statement from the Association of Coloproctolgy of Great Britain and Ireland (ACPGBI) 

recommends flap reconstruction of perineum where concern exist in healing after APE (52, 

170).  
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Taking in account the rarity of anal cancer, the number of patients included in our report 

represents a strength. Other strengths are the prospective ERAS registration for most patients, 

unaltered treatment protocols during the study period, few involved surgeons and that a single 

reviewer collected the data. The major limitations are the retrospective and non-randomized 

nature of the study. There may be important data, which may impact outcomes that were 

overlooked. In addition, healing assessment was performed indirectly through chart review and 

many of ERAS items were missing. 

Paper IV 

In this study, using the same study cohort as in Paper III, the impact of perineal healing on 

oncological outcome, i.e. survival, was examined. Patient and treatment characteristics in 

included patients are presented in Table 12. 

 Table 12. Patients and treatment characteristics. 
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Oncological outcomes in all patients, divided into those with a healed perineal and those with an 

unhealed perineal wound at 3 months after surgery are presented in Table 13.  

Table 13. Oncological outcome following salvage surgery for anal cancer 

           

 

The 5-year overall survival for all patients was 61%. Patients with an unhealed perineum after 

three months after surgery had a statistically significantly worse OS when analysed both with 

log rank and univariable Cox regression analysis (Figure 9 and Table 14). However, as 

displayed in Table 14, the OS difference was non-significant in the multivariable analysis. 

Regarding RFS, a trend towards inferior survival with an unhealed wound was observed (Figure 

10) but no statistically significant differences could be revealed (Table 14). 
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Figure 9. OS in relation to perineal healing at three months after salvage surgery. 

       

Figure 10 RFS in relation to healing status at three months after salvage surgery. 
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Table 14. Cox regression analyses on survival in relation to healing status.  

 

 

The most important factor for long-term survival after salvage surgery for SCCA is R0 

resection. In the current series, R0 was achieved in 88 patients (93%) which is well in line with 

results published in literature (115, 171). In Table 15 some reports on R0 rate and survival 

following salvage APE for SCCA are shown. 

The relationship between oncological outcome and perineal healing is less well described in the 

literature. As the available dataset is of limited size, analyses were focussed on OS and RFS 

with adjustment only for age, gender and initial T-stage. Other potentially interesting 

parameters such as N-stage, p-16 status, type and dose of chemo-radiation, time elapsed 

between RT and surgery may require larger dataset for meaningful analyses. However, despite 

this limitation in sample size, a statistically significant association between healing status and 

OS could be shown in the univariable analysis. Interestingly, data to support that healing 

disorders may impact oncological outcome has been presented in connection with rectal cancer 

surgery (172-175). From the results of our study, bearing limitations in mind, it could be 

concluded that an unhealed perineal wound beyond three months may have a negative impact 

on oncological outcomes. 
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Table 15. Some published data on OS and R0 rate, following salvage surgery for SCCA. 

Study Published 

year 

Number of 

patients =n 

R0 resection (%) 5-year OS (%) 

Current study 2021 95 93 61 

Bogach et al (176) 2021 14 86 75 

Guerra et al (177) 2018 41 71 51 

Hageman et al (178) 2018 47 80.9 41.6 

Pesi et al (179) 2017 20 No data 37.4 

Severino et al(180) 2016 36 69.4 46 % at 3 year 

Hallemeier et al (181) 2014 32 50 23 

Correa et al (182) 2013 111 77.5 24.5 

Lefevre et al (171) 2012 105 81.9 61 

Sunesen et al (115) 2009 49 78 61 

Nilsson et al (57) 2002 35 91 52 
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GENERAL DISCUSSION   

Because APE is a common surgical procedure both for rectal and anal cancer patients, and 

because perineal healing disorders are highly reported, research concerning the optimal 

management of the perineal wound after APE are highly relevant. Three studies included in 

this thesis all show that prolonged healing times, sometimes exceeding one year, are 

experienced by a significant proportion of patients and the fourth study indicates that this may 

possibly also impact on oncological outcome. 

Patients undergoing APE differ in many ways such as age and co-morbidity, and they may 

also have received different treatments prior to surgery depending on type and stage of 

tumour. In addition, APE can be performed in different ways whereby the perineal defect can 

vary in size. All of this could implicate that all perineal wounds should not be managed in the 

same way. There may very well be indications for all 3 techniques, i.e. primary closure, mesh 

reconstruction and flap reconstruction. The studies included here indicate that mesh 

reconstruction after ELAPE is feasible and safe and that the VRAM flap yields good results in 

anal cancer patients. None of the studies in this thesis focussed on intersphincteric APE but it 

is reasonable to believe that good results could be obtained with primary closure for such 

patients. 

There are methodological weaknesses attached to all studies included in this thesis. Most 

obvious is the limited sample size in all four papers. Future studies, be they retrospective or 

prospective, should preferably be multicentric in order to secure adequate sample sizes and, if 

possible, relevant controls. 

There may be several potential ways forward to reduce perineal complications in the future: 

(i) Although our data did not show a beneficial impact of ERAS adherence, pre-habilitation 

including smoke cessation, physical activity, optimized nutritional and cardio-pulmonary 

status prior to surgery may improve outcomes. (ii) RT negatively impacts healing and further 

oversight regarding indication for preoperative RT in rectal cancer may possibly reduce its 

use. (iii) The technique by which RT is delivered has improved with the introduction of 

IMRT and VMAT leading to reduced doses to OAR but further improvements and possibly 

de-escalation of doses, in particular for SCCA, could be beneficial. (iv) Improvements in 

surgical technique including minimally invasive surgery and a tailored approach to perineal 

resection for each individual patient should be pursued. (v) Although evidence is not fully 

convincing, omentoplasty appears to add a positive effect at a very low risk.(vi) If APE is 

avoided, the perineal wound is avoided, and the primary organ preservation strategy in SCCA 

has developed with reports of increased complete response rates with current CRT, and the 

growing interest and evidence base for organ preservation also in rectal cancer is encouraging. 

Despite limitations the papers presented show that perineal healing disorders still constitute a 

significant clinical, and possibly oncological, problem but also that methods use for 

reconstruction appear to matter. Thus, this thesis represents a small contribution to the 

existing evidence base on perineal wound management after APE. 
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CONCLUSIONS     

Overall conclusion 

Perineal healing disorders and prolonged healing times after APE still constitutes a significant 

clinical problem. Different reconstructive techniques can be applicable, feasible and safe in 

different situations, but further research is needed to elucidate optimal management strategies 

for different patients. 

 

Specific conclusions 

 The use of a biological mesh for perineal reconstruction following ELAPE is feasible 

and safe, and the majority of perineal wounds heal within 3 months. 

 

 Perineal and parastomal reconstruction with a biological mesh is a feasible approach 

for perineal and parastomal hernia prevention after laparoscopic and open ELAPE. 

 

 Perineal reconstruction after APE for anal cancer with VRAM flap appears to yield 

better results at 3 months than other methods. Complaince to an ERAS protocol and 

magnitude of surgery was not associated with perineal healing rate. 

 

 An unhealed perineal wound at 3 months after salvage APE for anal cancer may 

potentially be associated with poorer survival. 
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FUTURE PERSPECTIVES  

Paper I 

Data from RCT regarding perineal reconstruction with biological mesh after ELAPE have 

emerged but future studies could focus on whether a cross-linked mesh should be used or not. In 

addition, future studies should also evaluate the use of synthetic mesh in this setting. 

Paper II 

With regard to perineal hernia prevention, RCT:s are called for. Most likely such a study should 

be multicentric with strict inclusion criteria concerning preoperative therapy, comorbidity and 

extent of surgery. 

Paper III 

No head-to-head RCT comparing different flaps for perineal reconstruction after salvage APE 

for SCCA exist and such a trial, in a multicentric setting would contribute considerably. 

Moreover, functional outcome after different flap reconstructions should be evaluated. 

Paper IV 

To further elucidate a potential association between perineal healing disorder after salvage APE 

for SCCA and oncological outcome, a larger data set is required. In addition, statistical 

adjustments for several factors would be needed and observational data may not be sufficient to 

establish a causal relationship. 
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SAMMANFATTNING PÅ SVENSKA  
 

Ändtarmscancer (rektalcancer) drabbar cirka 2000 personer/år i Sverige. Medianåldern vid 

diagnos är 70 år, och cancerformen är något vanligare hos män. Majoriteten av patienter med 

ändtarnmscancer får strålbehandling innan kirurgi som är den primära terapin. I Sverige utförs 

operationen abdominoperineal rektumresektion (APE, ”rektumamputation”) på ungefär 30% av 

patienterna. APE innebär att hela ändtarmen inklusive ändtarmsöppningen opereras bort och 

patienten får en permanent stomi.  

Analcancer, som innebär cancer utgående från de hud-lika cellerna närmast ändtarmsöppningen, 

är relativt ovanlig sjukdom som drabbar cirka 200 personer/år i Sverige. Analcancer är 

vanligare hos kvinnor och medianålder vid insjuknande är 65 år. Humant papillomvirus är en 

viktig bidragande orsak till analcancer (liksom livmoderhalscancer). Analcancer behandlas 

primärt med kombinerad strål- och cellgiftterapi varvid majoriteten blir botade. Dock, vid 

otillräckligt svar på behandlingen eller vid återfall erbjuds patienten kirurgi, som regel APE. 

 

När APE utförs får patienten ofrånkomligen ett sår på platsen där ändtarmsöppningen tidiagre 

satt – ett perinealt sår. Det är välkänt sedan tidigare att det perineala såret är svårläkt och att 

läkningen ofta tar lång tid. Det är också känt att strålbehandling innan operation ytterligare 

försvårar denna läkning. Under senare år har operationstekniken för APE utvecklats i syfte att 

uppnå bättre onkologiskt utfall för patienten men denna nya teknik, ofta kallad extralevatorisk 

APE (ELAPE) innebär att vävnadsdefekten i perineum blir mer omfattande än vid en 

traditionell operation vilket i sig påverkar läkningsmöjligheterna. 

 

Det finns tre huvudsakliga metoder att försluta det perineala såret: (i) Primär förslutning då man 

syr ihop kvarvarande vävnad. (ii) Rekonstruktion med främmande material, ofta ett så kallat 

biologiskt nät, vilket sys in som förstärkning av bäckenbotten. (iii) Plastikkirurgisk förflyttning 

av vävnad från närliggande område som sätesregionen (gluteal lambå) eller bukvägg (VRAM-

lambå). Det är idag ofullständigt känt vid vilka operationer och för vilka patienter dessa olika 

metoder lämpar sig bäst. 

 

Denna avhandling belyser behandling av det perineala såret efter APE för rektal- eller 

analcancer. Målet är att bidra med nya kunskap som i sin tur kan minska risken för 

komplikationer och förbättrar läkningen av perineala såret hos framtida patienter. 

 

Delarbete I 

Genom journalgranskning undersöktes retrospektivt 88 konsekutiva patienter som under åren 

2011-2015 opererats med ELAPE vid Karolinska Universitetssjukhuset och rekonstruerats med 

biologiskt nät. Sårläkningsfrekvens vid 3 och 12 månader efter operation analyserades. Frånsett 

3 patienter var samtliga förbehandlade med strålning. Vid 3 månader efter operation hade 58 

patienter (66%) ett läkt perinealsår och vid ett år hade 92% av patienterna hade läkt. Tre olika 

nättyper användes under studietiden men inga statistiskt signifikanta skillnader sågs mellan 

nättyperna. Slutsatsen var att biologiska nät kan användas och är säkra. 



 

 
 

 

66 

 

 

Delarbete II 

I ett samarbete mellan tre europeiska sjukhus inkluderades under ett år, 2013-2014, 19 patienter 

i en prospektiv observationell studie. Studien syftade till att undersöka om bråckutveckling 

perinealt och i anslutning till stomin kunde förebyggas genom samtidig implantation av ett 

specifikt biologiskt nät (Strattice™) i såväl bäckenbotten som runt stomin. Samtliga patienter 

var förbehandlade med strålning och genomgick ELAPE. Patienterna följdes enligt ett protokoll 

med kontroller 3 och 12 månader efter operation. Vid 3 månaderskontroll var 63% av de 

perineala såren läkta och efter ett år hade samtliga sår läkt. På ettårskontroll undersöktes 17 

patienter med datortomografi och 11 patienter även med magnetkameraundersökning avseende 

bråckutveckling i perineum eller vid stomin. Inga perinealbråck detekterades men 3 patienter 

uppvisade bråckbildning vid stomin. Studien visade att samtidig förstärkning av bäckenbotten 

och runt stomi med biologiskt nät är genomförbart och säkert samt att bråckrisken tycks 

reducerad. 

 

Delarbete III 

Samtliga patienter som opererats p g a analcancer i Region Stockholm/Gotland under åren 

2005-2015 identifierades. Huvudsakligen retrospektivt insamlades data rörande initialt 

tumörstadium och terapi, typ av operation, typ av perineal rekonstruktion och om perioperativ 

handläggning varit i enlighet med ERAS-koncept eller ej. ERAS (enhanced recovery after 

surgery) är ett evidensbaserat multimodalt schema syftande till att minimera konsekvenserna av 

ett kirurgiskt trauma. Andelen läkta perinealsår vid 3 och 12 månader efter operation 

analyserades i relation till ERAS-följsamhet, typ av operation och typ av perineal 

rekonstruktion. 

Av en ursprunglig grupp om 101 patienter kunde 98 analyseras vid 3 månader och 89 vid ett år. 

Resultaten visade att 61 patienter hade läkta sår vid 3 månader och 84 vid 12 månader. Patienter 

som rekonstruerats med VRAM-lambå uppvisade statistiskt signifikant ökad läkningsfrekvens 

vid tre månader i såväl uni- som multivariabel logistisk regressionsanalys. Typ av operation 

eller följsamhet till ERAS var inte associerat med läkning men det var ålder under 65 år vid 

operation. Ett år efter operation var nästan samtliga sår läkta och inga statistiska samband 

observerades. 

Studien indikerar att VRAM-lambå kan vara att föredra vid analcancerkirurgi. 

 

Delarbete IV 

I detta arbete användes samma studiepopulation som i delarbete III. Tidigare studier vid bland 

annat rektalcancer har indikerat ett samband mellan läkningskomplikationer och onkologiskt 

utfall varför syftet med denna studie var att undersöka om ett oläkt perinealsår 3 månader efter 

operation för analcancer påverkar patientens prognos avseende överlevnad. Såväl 

totalöverlevnad (OS) som återfallfri överlevnad (RFS) analyserades. 

Totalt 95 patienter kunde analyseras och resultaten visar i univariabel-analys en statistiskt 

signifikant association mellan ett oläkt sår och OS. Avseende RFS pekade trenden åt samma 

håll men statistisk signifikans kunde ej påvisas vilket heller ej var fallet i den multivariabla 

analysen. 
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Studien, som kan betecknas som nydanande, indikerar att perineala komplikationer efter APE 

vid analcancer möjligen kan ha onkologisk betydelse. 
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