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Abstract

Background
Results of previous studies regarding pelvic sepsis after Hartmann’s procedure (HP) for rectal cancer have
been inconsistent and few studies report the risk factors. This study aimed to investigate the incidence of
pelvic sepsis after HP, identify risk factors and describe when as well as how pelvic sepsis was diagnosed
and treated.

Methods
Data were collected from the Swedish Colorectal Cancer Registry on all patients undergoing HP for rectal
cancer in the county of Skåne from 2007–2017. Patients diagnosed with pelvic sepsis were compared
with patients without pelvic sepsis and risk factors for developing pelvic sepsis were analysed in a
multivariable model.

Results
A total of 252 patients were included in the study, with 149 (59%) males, and a median age of 75 years
(range 20–92). Altogether, 27 patients (11%) were diagnosed with pelvic sepsis. Risk factors for
developing pelvic sepsis were neoadjuvant radiotherapy (OR 7.96, 95% CI 2.54–35.36) and BMI over 25
kg/m2 (OR 5.26, 95% CI 1.80–19.50). Median time from operation to diagnosis was 21 days (range 5-
355) with 11 (40%) patients diagnosed beyond 30 days postoperatively. The majority of cases 19 (70%)
were treated conservatively and none needed major surgery.

Conclusion
Pelvic sepsis occurred in 11% of patients. Neoadjuvant radiotherapy and higher BMI were signi�cant risk
factors for developing pelvic sepsis. Forty percent of patients were diagnosed later than 30 days
postoperatively and most patients were successfully treated conservatively. Our �ndings suggest that HP
is a valid treatment option for rectal cancer when anastomosis is inappropriate, even in patients receiving
neoadjuvant radiotherapy.

Background
The increasing incidence of rectal cancer, especially among older people, compels surgeons to reconsider
the treatment for rectal cancer (1, 2). The role of HP as a treatment option for rectal cancer has long been
debated and its use varies widely between countries (3–5). According to the Swedish national guidelines,
HP is reserved for older, more frail patients as well as those with impaired anal sphincter function (6). The
utilisation of HP has increased in recent years with around 20% of patients with rectal cancer in Sweden
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undergoing HP (7, 8). Findings from the Dutch and Norwegian colorectal surgical audits are similar, with
an increased use of HP, especially among older patients (9, 10). However, in the US, the use of HP is rare
and, according to the American Society of Colon and Rectal Surgeon´s guidelines, HP is not
recommended for rectal cancer (11). Previous studies have shown a high rate of pelvic sepsis after HP
and subsequently advised against HP (12, 13). Recent studies suggest that the risk of pelvic sepsis may
be lower than hitherto assumed [6–8]. The literature regarding risk factors for pelvic sepsis following HP
in rectal cancer is scarce, indicating a need for further studies (14). A better understanding concerning the
prevalence and risk factors of pelvic sepsis is crucial to de�ne the use of HP in rectal cancer treatment.

The primary objective of this study was to investigate the incidence of pelvic sepsis following HP in rectal
cancer patients within one year postoperatively. Secondary objectives included exploring risk factors for
pelvic sepsis as well as the time to diagnosis and the treatment used.

Methods
The Swedish Colorectal Cancer Registry

All patients diagnosed with colorectal cancer in Sweden are registered in the Swedish Colorectal Cancer
Registry (SCRCR). Data on patient and tumour characteristics, diagnostics, treatment and outcomes are
registered in the database. The SCRCR has a coverage of >99% of patients with rectal cancer and has
high validity. A detailed description of the SCRCR has been published (7, 15).

Inclusion and exclusion criteria

This study is a retrospective analysis of patients undergoing HP to treat rectal cancer using prospectively
registered data from the SCRCR concerning patients from the county of Skåne from January 1, 2007 to
June 30, 2017. Patients who underwent anterior resection, abdominoperineal resection (APR) or non-
abdominal resections were excluded, as were patients with tumour <5 cm from the anal verge since the
Swedish national treatment guidelines recommend abdominoperineal resection in these cases to achieve
adequate tumour margins (6). 

In this study, SCRCR data were expanded with further details from medical charts. Data were obtained
regarding preoperative blood tests, smoking, diabetes, and cardiovascular and pulmonary disease.
Furthermore, information regarding morbidity associated with the rectal stump, complications within one
year postoperatively and treatment received was gathered.

Outcome

Patients that developed pelvic sepsis within one year postoperatively were compared with patients
without pelvic sepsis in terms of baseline characteristics and postoperative morbidity.

De�nitions
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Rectal cancer was de�ned as adenocarcinoma ≤15 cm of the anal verge and low HP was performed if
the tumour was located <10 cm from the anal verge. 

Neoadjuvant radiotherapy (RT) was either a short course/immediate surgery, 5x5 Gy during the
week before surgery, short course/delayed surgery 6-8 weeks after RT or a long course, 2x25 Gy with or
without chemotherapy followed by surgery 6-8 weeks later. 

Pelvic sepsis was de�ned as abscess formation in the pelvis demonstrated on a CT scan and/or purulent
discharge from the anus. 

Statistical analysis 

Continuous variables are presented as the median with a range, and categorical data are described using
frequencies of counts with associated percentages. Nominal variables were compared between groups
using Fisher’s exact test and continuous variables were analysed using a Mann-Whitney test. 

To identify risk factors for pelvic sepsis, a univariable logistic regression analysis was carried out.
Signi�cant factors from the univariable analysis were included in the multivariable logistic regression to
investigate independent risk factors for pelvic sepsis.

R version 3.6.1 was used for the analysis and a P < 0.05 was considered signi�cant. 

Results
Baseline characteristics and pelvic sepsis

After exclusions, complete data from 252 patients who underwent HP for rectal cancer were included in
this study (Figure 1). Demographic data are displayed in Table 1. In 137 (54%) of patients, low HP was
performed. Altogether 128 (51%) patients of the study population received neoadjuvant RT and patients
treated with RT were more frequently < 75 years, 63% vs. 45% (P < 0.0001), respectively.

Twenty-seven (11%) patients were diagnosed with pelvic sepsis. Patients diagnosed with pelvic sepsis
were younger, 69 years compared to 76 years in patients without pelvic sepsis (P = 0.002) and more
frequently had BMI over 25 kg/m2 (P = 0.001). There was no difference in tumour height measured from
the anal verge; the median height was 10 cm (Table 1). Altogether, 22 (81%) patients that developed
pelvic sepsis had received neoadjuvant RT compared to 106 (47%) of those that did not develop pelvic
sepsis (P < 0.001). 

Table 2 shows the surgical and morbidity data of the study cohort. The operation time was longer 323
min vs. 250 min (P = 0.005) and blood loss was higher 750 mL vs. 400 mL in the pelvic sepsis group (P =
0.003). The 30-day overall complication rate, including both medical and surgical complications, was
higher in the pelvic sepsis group (P = 0.006). The reoperation (P < 0.003) and readmission (P < 0.001)
rates were higher in the pelvic sepsis group as well as the length of stay (P = 0.04). 
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Risk factors for pelvic sepsis  

All clinically relevant variables were tested using univariable logistic regression and �ndings from the
univariable analysis are shown in Table 3. 

In multivariable logistic regression analysis neoadjuvant therapy was identi�ed as a risk factor for pelvic
sepsis; OR 7.96 (95 % CI 2.54-35.36, P = 0.001) as well as BMI over 25 kg/m2; OR 5.26 (95 % CI 1.80-
19.50, P = 0.001). Older patients had lower risk of developing pelvic sepsis OR 0.95 (95 % CI 0.90-0.99, P
= 0.043) (Table 3).

Diagnosis and treatment of pelvis sepsis

The median time from operation to the diagnosis of pelvic sepsis was 21 days (range 5-355 days) with
11 (40%) of patients diagnosed >30 days postoperatively, seven of these being diagnosed between 30-90
days postoperatively.

Most cases 19 (70%) were diagnosed with CT scan. In the majority of cases, the abscess was located
above the stapled rectum and a rectal defect could be palpated with pus draining from the rectum.
Nineteen (70 %) cases were treated conservatively, with passive rectal drainage, irrigation and antibiotic
treatment classi�ed as Clavien-Dindo grade IIIa. Re-operation was needed in 8 (30%) cases with active
transrectal drainage via the placement of a tube or a Foley catheter, classi�ed as Clavien-Dindo IIIb. No
patient underwent relaparotomy or perineal proctectomy.

Morbidity and mortality after Hartmann´s Procedure

Of the 252 patients included in the study 39 (15%) reported symptoms from the rectal stump, including
secretion in 32 (13%) patients, rectal bleeding in 6 (2%) and proctitis in 4 (2%). These symptoms were
diagnosed during follow-up and no patient was re-admitted or received in hospital treatment for these
complaints.

The 30- and 90-day mortality were 2.8% and 4.7%. None of the patients that developed pelvic sepsis died
within 90-days postoperatively. 

Discussion
The current study includes patients undergoing HP for rectal cancer in the county of Skåne with a one-
year follow-up. The incidence of pelvic sepsis was 11%, with 40% of the patients diagnosed more than 30
days after surgery. Neoadjuvant RT and BMI over 25 kg/m2 were risk factors for pelvic sepsis in the
multivariable analysis, whereas older patients were at a slightly lower risk of developing pelvic sepsis.
Most pelvic sepsis patients were treated conservatively and no patient required major surgery. Pelvic
sepsis was not more frequent after low HP.
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Recent studies have reported a pelvic sepsis rate of 6–8% within 30 days (10, 14, 16). Our study includes
the diagnosis of pelvic sepsis up to one year postoperatively with 40% diagnosed later than 30 days
postoperatively, and is thus in accordance with these studies. Several small retrospective studies with a
longer follow-up time have been inconsistent and report a rate of pelvic sepsis from 10–33% (4, 5, 12,
13). Tottrup et al. (12) concluded a one year incidence of pelvic sepsis of 18.6% and 33% if the resection
level was low i.e. on the pelvic �oor, attributed to poor healing properties of the lower rectum causing
dehiscence of the short anorectal stump. However, apart from rectal cancer, the study included patients
with diverticulitis as well as other diagnoses which may have in�uenced the results (12). Molina et al.
compared low HP with APR for distal rectal cancer and found a pelvic sepsis rate of 12.2% after low HP,
advocating that APR should be considered in distal rectal cancer when anastomosis is unsuitable (13).
Since APR is associated with impaired wound healing in the perineum (16, 17) intersphincteric APR has
been proposed as an alternative to HP. A randomised study, the HAPIrect, has been initiated in Sweden to
compare low HP with intersphincteric APR (18).

The present study showed that neoadjuvant RT increased the risk of pelvic sepsis after HP, in line with
previous studies (14, 19–21) indicating that neoadjuvant RT causes defective wound healing and
subsequently increases the risk of pelvic sepsis. Although neoadjuvant RT was a risk factor for pelvic
sepsis development in a large study from the Dutch surgical audit it did not affect the overall reinvention
rate or mortality (14). Since neoadjuvant RT has been shown to decrease local recurrence, the use of
neoadjuvant RT is steadily increasing with around 60% of patients in Sweden receiving RT and over 90%
of patients in the Netherlands receiving RT, which may affect postoperative morbidity (22).

Interestingly the ASA grade was lower in the pelvic sepsis group and the pelvic sepsis group was
signi�cantly younger. This could be explained by signi�cantly higher RT rate in patients younger than 75
years of age. The increased operation time and blood loss in the pelvic sepsis patients may suggest that
technical di�culties occurred intraoperatively. Lastly the rate of overall complications and reoperations
were higher in the pelvic sepsis group suggesting that neoadjuvant RT may be a confounding factor,
causing di�culties intraoperatively as well as impaired wound healing. This can explain why older
patients had a slightly lower risk of developing pelvic sepsis. A contributing factor could be unintended
HP in younger patients due to intraoperative problems. As there was no difference in terms of TNM stage,
with approximately 50% of patients classi�ed as TNM stage I-II in patients with and without pelvic sepsis,
a more advanced tumour stage probably did not affect the results.

Obesity has been shown to increase the risk of postoperative complications such as surgical site
infections and respiratory complications (23). Furthermore, surgeons are less likely to attempt minimally
invasive surgery in obese patients and there is a higher risk of conversion in some studies (24). The
present study identi�ed BMI higher than 25 kg/m2 as a risk factor for pelvic sepsis. This is in line with a
recent study by Jonker et al. (14), which showed that BMI over 30 kg/m2 increased the risk for pelvic
sepsis.
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When evaluating the consequences of pelvic sepsis, the present study showed that most patients with
pelvic sepsis were successfully treated conservatively, none required major surgery and no patient that
developed pelvic sepsis died within 90 days. The 30- and 90-day mortality was consistent with other
studies on patients undergoing HP (10, 20). However, when comparing HP mortality with overall mortality
after rectal cancer surgery, the numbers are high, possibly re�ecting a selected group of patients
undergoing HP (25). Not many studies report morbidity after HP; the most common complaint in our
study was chronic secretion from the anorectal remnant seen in 32 patients (13%). Similar �ndings are
reported by Popiolek et al.(26).

This study was not without limitations; its partially retrospective nature and the relatively small patient
cohort should be considered when interpreting the results. Since data on rectal stump length as well as
data on partial vs. total mesorectal excision was not recorded in the SCRCR during the study period, low
HP was presumed when tumour height was registered < 10 cm and used as a surrogate to predict the
level of transection. The strengths of the study were a meticulous review of medical charts and a long
follow-up time resulting in a complete data set.

There is an ongoing discussion about the best treatment for distal rectal cancer (16, 27). A better
understanding of the incidence of pelvic sepsis and risk factors is desired when constructing treatment
recommendations regarding the use of HP in rectal cancer patients. Larger patient cohorts would allow
potential risk factors such as smoking or diabetes to be explored, as well as preoperative nutritional
status. Other HP aspects such as how many patients undergo unintentional HP as a result of
intraoperative adverse events, overall postoperative HP complications and oncological results are issues
that warrant addressing.

Conclusions
In conclusion, this study found the incidence of pelvic sepsis after HP for rectal cancer to be low (11%)
after a one-year follow-up. Surgeons should be aware that almost half of patients are diagnosed beyond
30 days postoperatively. Neoadjuvant RT was the most important risk factor for pelvic sepsis and may be
related to di�culties intraoperatively that increase the operation time and the risk of overall
complications. Our �ndings suggest that HP is a valid treatment option for rectal cancer when
anastomosis is inappropriate, even in patients receiving neoadjuvant RT.

List Of Abbreviations
HP Hartmann’s procedure

SCRCR Swedish Colorectal Cancer Registry

BMI Body mass index

OR Odds ratio
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CI Con�dence interval

APR Abdominoperineal resection

RT Radiotherapy

Declarations
Ethical approval

The study was approved by the Swedish Ethical committee (Dnr 2019-01262).  

Consent for publication 

Not applicable.

Availability of data and materials 

The datasets used during the current study are available from the corresponding author on reasonable
request.

Competing interests

The authors report no con�ict of interest. 

Funding

This work was supported by Grants from the Foundation of Stig and Ragna Gorthon. 

Authors contributions

Data acquisition: Mariusdottir E, Mondlane A

Drafting of manuscript: Mariusdottir E, Jörgren F, Lydrup M-L, Buchwald P

Critical review of manuscript: Wikström J, Jörgren F, Lydrup M-L, Buchwald P

All authors have read and approved the manuscript before submission.

Acknowledgements 

The authors gratefully thank the board of the SCRCR for providing data.

References



Page 9/14

1. Fowler H, Clifford R, Sutton P, Watson A, Fearnhead N, Bach S, et al. Hartmann's procedure versus
intersphincteric abdominoperineal excision (HiP Study): a multicentre prospective cohort study.
Colorectal Dis. 2020;22(12):2114-22.

2. Iguchi K, Mushiake H, Hasegawa S, Inagaki D, Fukushima T, Numata M, et al. Rectal Cancer Surgery
in Patients Older Than 80 Years: Is Hartmann's Procedure Safe? In Vivo. 2020;34(6):3661-7.

3. Ortiz H, Wibe A, Ciga MA, Kreisler E, Garcia-Granero E, Roig JV, et al. Multicenter study of outcome in
relation to the type of resection in rectal cancer. Dis Colon Rectum. 2014;57(7):811-22.

4. Westerduin E, Musters GD, van Geloven AAW, Westerterp M, van der Harst E, Bemelman WA, et al.
Low Hartmann's procedure or intersphincteric proctectomy for distal rectal cancer: a retrospective
comparative cohort study. Int J Colorectal Dis. 2017;32(11):1583-9.

5. Frye JN, Carne PW, Robertson GM, Frizelle FA. Abdominoperineal resection or low Hartmann's
procedure. ANZ J Surg. 2004;74(7):537-40.

�. www.nationellt-vardprogram-tjock-andtarmscancer.pdf 2020 [cited 2021 January 11].

7. Pahlman L, Bohe M, Cedermark B, Dahlberg M, Lindmark G, Sjodahl R, et al. The Swedish rectal
cancer registry. Br J Surg. 2007;94(10):1285-92.

�. www.cancercentrum.se/sv/INCA/kvalitetsregister/kolorektalcancer/ 2020 [cited 2021 January 11].

9. https://www.kreftregisteret.no/globalassets/publikasjoner-og-rapporter/arsrapporter/publisert-
2020/arsrapport-2019-nasjonalt-kvalitetsregister-for-tykk--og-endetarmskreft.pdf 2020 [cited 2021
January 11].

10. Jonker FH, Tanis PJ, Coene PP, Gietelink L, van der Harst E. Comparison of a low Hartmann's
procedure with low colorectal anastomosis with and without defunctioning ileostomy after
radiotherapy for rectal cancer: results from a national registry. Colorectal Dis. 2016;18(8):785-92.

11. You YN, Hardiman KM, Bafford A, Poylin V, Francone TD, Davis K, et al. The American Society of
Colon and Rectal Surgeons Clinical Practice Guidelines for the Management of Rectal Cancer. Dis
Colon Rectum. 2020;63(9):1191-222.

12. Tottrup A, Frost L. Pelvic sepsis after extended Hartmann's procedure. Dis Colon Rectum.
2005;48(2):251-5.

13. Molina Rodriguez JL, Flor-Lorente B, Frasson M, Garcia-Botello S, Esclapez P, Espi A, et al. Low rectal
cancer: abdominoperineal resection or low Hartmann resection? A postoperative outcome analysis.
Dis Colon Rectum. 2011;54(8):958-62.

14. Jonker FH, Tanis PJ, Coene PP, van der Harst E, Dutch Surgical Colorectal Audit G. Impact of
Neoadjuvant Radiotherapy on Complications After Hartmann Procedure for Rectal Cancer. Dis Colon
Rectum. 2015;58(10):931-7.

15. Jorgren F, Johansson R, Damber L, Lindmark G. Validity of the Swedish Rectal Cancer Registry for
patients treated with major abdominal surgery between 1995 and 1997. Acta Oncol.52(8):1707-14.

1�. Anderin C, Martling A, Hellborg H, Holm T. A population-based study on outcome in relation to the
type of resection in low rectal cancer. Dis Colon Rectum. 2010;53(5):753-60.

https://www.kreftregisteret.no/globalassets/publikasjoner-og-rapporter/arsrapporter/publisert-2020/arsrapport-2019-nasjonalt-kvalitetsregister-for-tykk--og-endetarmskreft.pdf


Page 10/14

17. Musters GD, Buskens CJ, Bemelman WA, Tanis PJ. Perineal wound healing after abdominoperineal
resection for rectal cancer: a systematic review and meta-analysis. Dis Colon Rectum.
2014;57(9):1129-39.

1�. Smedh K, Sverrisson I, Chabok A, Nikberg M, Group HACS. Hartmann's procedure vs
abdominoperineal resection with intersphincteric dissection in patients with rectal cancer: a
randomized multicentre trial (HAPIrect). BMC Surg. 2016;16(1):43.

19. Buie WD, MacLean AR, Attard JA, Brasher PM, Chan AK. Neoadjuvant chemoradiation increases the
risk of pelvic sepsis after radical excision of rectal cancer. Dis Colon Rectum. 2005;48(10):1868-74.

20. Sverrisson I, Nikberg M, Chabok A, Smedh K. Low risk of intra-abdominal infections in rectal cancer
patients treated with Hartmann's procedure: a report from a national registry. Int J Colorectal Dis.
2018;33(3):327-32.

21. Wetterhall C, Mariusdottir E, Hall C, Jorgren F, Buchwald P. Low Incidence of Pelvic Sepsis after
Hartmann's Procedure: Radiation Therapy May Be a Risk Factor. Gastrointest Tumors. 2019;5(3-
4):77-81.

22. van Gijn W, Marijnen CA, Nagtegaal ID, Kranenbarg EM, Putter H, Wiggers T, et al. Preoperative
radiotherapy combined with total mesorectal excision for resectable rectal cancer: 12-year follow-up
of the multicentre, randomised controlled TME trial. Lancet Oncol. 2011;12(6):575-82.

23. Hussan H, Gray DM, 2nd, Hinton A, Krishna SG, Conwell DL, Stanich PP. Morbid Obesity is Associated
with Increased Mortality, Surgical Complications, and Incremental Health Care Utilization in the Peri-
Operative Period of Colorectal Cancer Surgery. World J Surg. 2016;40(4):987-94.

24. Bell S, Kong JC, Wale R, Staples M, Oliva K, Wilkins S, et al. The effect of increasing body mass index
on laparoscopic surgery for colon and rectal cancer. Colorectal Dis. 2018;20(9):778-88.

25. Rutegard M, Haapamaki M, Matthiessen P, Rutegard J. Early postoperative mortality after surgery for
rectal cancer in Sweden, 2000-2011. Colorectal Dis. 2014;16(6):426-32.

2�. Popiolek M, Dehlaghi K, Gadan S, Baban B, Matthiessen P. Total Mesorectal Excision for Mid-Rectal
Cancer Without Anastomosis: Low Hartmann's Operation or Intersphincteric Abdomino-Perineal
Excision? Scand J Surg. 2019;108(3):233-40.

27. Singh J, Stift A, Brus S, Kosma K, Mittlbock M, Riss S. Rectal cancer surgery in older people does not
increase postoperative complications--a retrospective analysis. World J Surg Oncol. 2014;12:355.

Tables
Table 1 Patient, tumour and treatment characteristics of patients with rectal cancer treated with
Hartmann’s Procedure in the county of Skåne between 2007 and 2017. 

Values in parenthesis are % unless * where it is median with range.

BMI body mass index, CEA carcinoembryonic antigen. ASA American Society of Anaesthesiologists. TNM
Tumour Node Metastasis staging system.
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  All
patients

(n=252) 

Patients with pelvic
sepsis

(n=27) 

Patients without pelvic
sepsis

(n=225) 

P-
value

Age (years) at surgery* 75 (20-
92)

69 (50-85) 76 (20-92) 0.002

Male gender 149 (59) 18 (67) 131 (58) 0.53

BMI >25 (kg/m2) 130 (52)  22 (82)  108 (48) 0.001

Medical history

    Cardiovascular
disease

    Diabetes mellitus

    Pulmonary disease

    Immune suppression

 

148 (59)

40 (16)

27 (11)

13 (5)

 

15 (56)

7 (26)

1 (4)

0

 

133 (59)

33 (15)

26 (12)

13 (6)

 

0.68

0.27

0.32

0.30

Smoking history

    Never

    Former

    Current

 

142 (59)

67 (28)

31 (13)

 

15 (56)

9 (33)

3 (11)

 

127 (60)

58 (27)

28 (13)

0.80

ASA grade 3 or 4 107 (42) 7 (26) 100 (44) 0.07

Albumin (g/L)* 36 (11-
48)

37 (23-45) 36 (11-48) 0.47

CEA (µg/L) * 4 (1-465) 10 (1-72) 4 (1-465) 0.35

Creatinine (µmol/L) * 78 (34-
235)

81 (47-143) 78 (34-235) 0.38

Tumour height (cm)*

    Low 5 cm

    Mid 6-10 cm

    High 11-15 cm

10 (5-15)

6 (2)

131 (52)

115 (46)

10 (6-15)

0

19 (70)

8 (30)

10 (5-15)

6 (3)

112 (50)

107 (47)

0.38

TNM stage

    I-II

    III-IV

 

121 (48)

199 (52)

 

14 (51)

13 (49)

 

107 (48)

116 (52)

   
0.46

Neoadjuvant
radiotherapy

128 (51) 22 (81) 106 (47)) <
0.001
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Short course/ surgery 51 (20) 12 (44) 39 (17)  

Short course/delayed
surgery 

25 (10)         1 (4) 24 (11)  

Long course without
chemo

6 (2) 2 (7) 4 (1)  

Chemoradiotherapy 46 (20) 7 (26) 39 (19)  

Neoadjuvant
chemotherapy

6 (2) 1 (4) 5 (2) 0.47

  All patients

(n=252)

Patients with pelvic
sepsis

(n=27) 

Patients without pelvic
sepsis 

(n=225) 

P-
value

Emergency surgery 11 (4) 1 (4) 10 (4) 0.90

Surgical approach

    Open

    Minimally invasive

 

223 (88)

29 (12)

 

24 (89)

3 (11)

 

199 (88)

26 (12)

0.80

Surgical competence

    Colorectal surgeon

 

206 (82)

 

22 (81)

 

184 (82)

 

0.90

Preoperative bowel
preparation

111 (44) 16 (59) 95 (42) 0.15

Operation time (min) * 250 (108-
750)

323 (187-750) 246 (108-734) 0.005

Bleeding (ml) * 400 (0-
4500)

750 (100-2400) 400 (0-4500) 0.003

Intraoperative
perforation

11 (4) 0 11 (5) 0.61

Overall complicationsc 103 (41) 18 (67) 85 (38) 0.006

Reoperationc 23 (9) 7 (26) 16 (7) 0.003

Re-admissionc 22 (9) 8 (30) 14 (6) <
0.001

Length of stay* 12 (2-143) 17 (5-136) 11 (2-143) 0.04

Table 2 Surgical and outcome data of patients with rectal cancer treated with Hartmann’s Procedure in
the county of Skåne between 2007 and 2017.

Values in parenthesis are % unless * where it is median with range. c Within 30 days
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Table 3 Univariable and multivariable logistic regression analysis of risk factors for the development of
pelvic sepsis after HP for rectal cancer. 

  Univariable  analysis    Multivariable analysis  

Variables OR 95% CI P-
value

OR 95% CI P-
value

Age (years)  0.95 0.92-0.99 0.008 0.95 0.90-
0.99

0.043

Male gender 1.40 0.62-3.42 0.43      

BMI > 25 (kg/m2) 5.39 1.95-
18.57

0.003 5.26 1.80-
19.50

0.001

ASA grade 3 or 4 2.34 0.99-6.17 0.06      

Preoperative
radiotherapy

4.94 1.95-
15.16

0.002 7.96 2.54-
35.36

0.001

Operation time (min)  1.00 1.00-1.01 0.007 1.00 0.99-
1.00

0.15

Bleeding (ml) 1.00 0.99 –
1.00

0.07      

BMI body mass index. ASA American Society of Anaesthesiologists.

Figures



Page 14/14

Figure 1

Study �ow chart of patient selection for Hartmann’s procedure from the Swedish Colorectal Cancer
Registry (SCRCR) in the county of Skåne from 2007-2017. AR Anterior resection, APR Abdominoperineal
resection, HP Hartmann´s procedure.


