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Preface

Treatment of cancer by various specialties of Surgical, Medical
and Radiation Oncology has seen impressive progress in recent
times. This is reflected in the explosion of published medical
literature focusing on improved perioperative outcomes of
modern surgery and the ever improving outcomes associated
with chemotherapy and radiotherapy. The rapid development
of targeted treatment has only served to usher in heightened
optimism and galvanize cancer research. There has been a
more structured approach towards long-term goals of
recurrence and death, producing robust evidence for their
efficacy or otherwise. But such is not the case for 30-day
complications and its impact on morbidity / mortality and its
management.

According to the Centre for Evidence-Based Medicine,
“Evidence-based medicine is the conscientious, explicit and
judicious use of current best evidence in making decisions
about the care of individual patients.”

The eighth volume on Evidence Based Management
Guidelines brought out by the Tata Memorial Centre attempts
to address this issue of complications of modern cancer
treatment through an evidence based perspective. It represents
a continuation of our commitment to improve cancer care in
India.




Not only is the best available evidence presented in this
volume, but areas where evidence is lacking are also
highlighted. It is sincerely hoped that this volume would not
only enable cancer specialists to improve the standard of care
when it comes to management of cancer treatment related
complications but will also serve as a stimulus for investigators
to undertake more clinical research to address unanswered
questions to many common complications.

We look forward to your feedback to further improve the
quality and applicability of these guidelines in our country.

i

February, 2009 R. A. Badwe
Mumbai, India Director, Tata Memorial Centre
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Complications In Breast
Cancer Surgery

Breast is a surface organ and breast surgeries are mainly
associated with non-life threatening, minor morbidities. The
major complications are possibly due to accidental axillary
vein injuries or may be related to any associated reconstructive
surgery. The most commonly encountered problems are a
consequence of axillary lymph node dissection and
neurological symptoms.

For ease of understanding and discussions these complications
can be broadly grouped as under:

1. General surgical-wound related complications such as
hematoma, infections, flap necrosis, seroma, wound
dehiscence, keloids and hypertrophic scars

2. Placement of incisions and cosmesis- mastectomy
incision, dog-ear formation, nipple deviation and breast
distortion

3. Brachial plexopathy and sensory neurological symptoms
4.  Axillary lymph node dissection and lymphoedema

5. Axillary webs




6.  Complications after breast reconstruction and implant
surgery

7. Treatment related local symptoms (radiation,
chemotherapy)

8. Quality of life and early psychosocial implications

General surgical-wound related complications

Most of the minor wound complications after breast surgery
are not well documented and managed as outpatients and occur
inup to 30% cases. These are mainly minor wound infections,
seroma and hematoma managed conservatively.

Wound infection rates postoperatively after breast surgery have
been reported in various retrospective studies ranging from 3-
15% [1-4] and some Phase III studies of preoperative
antibiotics with varied effects on wound infection rates.[5-7]
The largest data on wound infection is a meta-analysis reported
by Platt et al in 1993 [8]. The wound infection rates were
analyzed in 2587 breast surgeries with a 3.8% infection rate,
most commonly by staphylococcal skin flora. Most common
risk factors in all these studies have been old age, obesity, and
diabetes, tobacco smoking and alcohol consumption. Prior
open biopsy has also been implicated as a cause of higher
wound infection after definitive surgery as compared to needle
biopsy [9,10]. Smoking and diabetes are known to affect the
small vessels in the skin and lead to delays in wound healing
and wound dehiscence, and increase wound infection rates
nearly four-fold [2].

Role of preoperative antibiotics

Preoperative and perioperative antibiotics have been variously
used to reduce wound infections in surgical procedures. But
most of these are biased towards use in only high risk cases or
infected cases. As routine use in elective clean cases, antibiotic
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prophylaxis has been studied in multiple retrospective and
prospective randomized trials. Some studies have clearly
shown a reduction up to 40% in infection rates [1,6,10], while
the meta-analysis by Platt et al [8] showed a reduction in wound
infection rates by 38% when used in high-risk cases. On the
other hand, various studies failed to show any difference in
rate of wound infection after breast surgery [11,7] but did show
adelay in onset of wound infection (17.7 days versus 9.6 days)
[11].

Formation of seroma and repeated aspirations increases the
risk for postoperative infections after breast surgery. This risk
especially is higher during the adjuvant chemotherapy and
extra care needs to be taken to follow strict asepsis during
seroma aspirations. Any signs of infection in the form of fever,
raised counts, turbid aspiration from the axilla or frank pus
require immediate intervention with incision and drainage with
a corrugated rubber drain insertion to avoid disseminated
sepsis. The aspirate should be cultured to assess the antibiotic
sensitivity.

Seroma formation after breast surgery

Breast is an organ with a very rich lymphatic drainage into the
axillary lymph nodes, internal mammary nodes and the
supraclavicular lymph nodal basins. At the same time, due to
the axillary dissection (usually till level II or level III as in
most cases), the lymphatic channels open up and account for
the large amount of seroma in the axillary cavity after breast
conservation surgery, and under the flaps after a mastectomy.
Due to the absence of inherent clotting factors in the lymph
fluid, and low fibrinogen and fibrinolytic activity [12], the
lymphatic channels remain open for a longer period and
account for the large amount of seroma. Seroma formation is
seen in 70-80% cases after complete axillary clearance with
definitive breast surgery for cancer [13]. Sentinel node biopsy




promises to reduce this risk of seroma by limiting the axillary
dissection.

In the immediate postoperative period this seroma is taken
care of by a closed suction drainage which is left in for a period
of 10-12 days. After this, the drain is taken out and continued
seroma is managed by a simple percutaneous needle aspiration
using a wide bore needle (mostly an 18 G) with a 20 c.c.
disposable syringe under strict asepsis. Usually due to the
insensate flaps after axillary dissection, this procedure is an
absolutely painless procedure. Seroma prevents the
mastectomy flaps from adhering to the chest wall and impairs
the healing process. In addition, the use of external breast
prosthesis is also difficult in presence of excessive seroma.
However, seroma is advantageous after a breast conservation
surgery as it helps in reforming the breast contour by filling
up the lumpectomy cavity and helps improve cosmesis.
Generally, the seroma lasts for 4-6 weeks with gradual
reduction in the volume collecting, and dries up nearly
completely with gradual obliteration of the open lymphatic
channels with setting in of fibrosis. Persistent seroma and large
volumes of aspirations are noted mainly in women with a
higher body mass (obesity) [14].

Various methods have been suggested and tested for reducing
postoperative seroma. Such as shortening the duration of
closed low-pressure suction drainage (from 2 weeks to 2 days)
[15]. There was no difference in infection rates and
lymphoedema. But the duration of seroma aspiration increased
with shorter durations of drainage (73% with 10-day axillary
drain; 86% with 2-days axillary drainage; and 97% where no
drain was used).

Compression and strapping of axilla and chest wall [16,17]
and even suturing of flap to muscle to reduce dead space [18]
have been suggested as methods for reducing seroma.
Reducing shoulder movements also appear to reduce
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seroma [19,20]. Use of electrocautery has been implicated as
the cause for larger volumes of seroma [21]. The same was
tested in a randomized controlled trial [14] of electrocautery
versus using a knife and ligatures during axillary clearance.
There was no difference in volumes and duration of seroma
formation in either arm. The other randomization was between
corrugated drainage versus low-pressure suction drain. Again
no difference was noted between both interventions.

Injection of sclerosing agents have also been attempted
unsuccessfully in reducing seroma. Agents such as tetracycline,
bovine thrombin, fibrin glues and sealants have failed to
produce any reduction in seroma formation [22,23,24,25].

Hematoma

The incidence of hematoma formation has reduced
considerably after the advent of the electrocautery. Use of sharp
dissection using the knife was associated with higher incidence
of hematoma. Minor hematoma may be managed
conservatively and are usually self-limiting. Larger collections
imply bleeding which needs to be checked surgically. The
primary preventive measure is to ensure meticulous hemostasis
taking care of all the named and unnamed tributaries of the
axillary vessels, and chest wall perforators, using judiciously
ligatures or surgical clips where necessary for hemostasis. Any
concomitant medication such as aspirin or anticoagulant
therapy should be discontinued in case a major surgery is being
contemplated.

Neuropathic pain and paresthesia

Following axillary clearance and disconnection of the
intercostobrachial and medial cutaneous nerve of the arm, there
is frequently a ‘burning pain’, ‘piercing pain’, or even a
‘constricting pain’ which is invariably stimulated by cold
contact or even a cold breeze. The numbness may actually be




preceded by increased sensory hyperesthesia in 20-30% cases
[26,27]. Most of this pain may reduce over a period of time
but a chronic pain still persists for long periods with waxing
and waning by external stimulation [28]. This pain is
considerably significant in younger women, larger tumors,
post-radiation and chemotherapy, and in women with poor
coping skills. In fact, antidepressants are sometimes prescribed
to manage such neuropathic pain [29].

Damage to the lateral thoracic nerve to serratus anterior can
result in permanent deformity of ‘winging of the scapula’ and
intractable pain. Care should be taken not to venture too close
to the nerve during axillary dissection especially while using
an electrocautery for dissection. Transection of the medial and
lateral pectoral nerves can permanently denervate the pectoralis
muscle and cause cosmetic and functional disability.

Saving the intercostobrachial nerve was considered as a way
of reducing postoperative neuropathic pain. Unfortunately, this
may not be so as traction on the nerve or partial nerve damage
(neuropraxia) eventually results in more intractable
neuropathic pain and distress.

Proper Incision Planning

Proper placement of incisions in both breast conservation
surgery and at the time of mastectomy goes a long way in
improving quality of life of the woman. At the time of
lumpectomy, incisions in upper half of the breast should be
circumferentially planned while in the lower half, radial
incisions are preferred for better cosmetic outcome. In case
an excision of skin ellipse is necessary, a radial incision is
better to avoid nipple deviations and poor cosmetic outcome.

An important precaution to be remembered at the time of
mastectomy incisions is to not allow the lateral most point of
incision to cross the anterior axillary line and to use a tear-
drop or pear-shaped incision with point on medial aspect and




broader excision laterally to allow a flat scar later without the
‘dog-ear’ finish. Not only is the scar more acceptable, but also
makes it easier to use the breast prosthesis later.

Dog-ears are especially more common in obese and heavy
built women with thick axillary fat pads. Sometimes a Halsted’s
oblique incision or closing the transverse incision as a ‘T’ or
“Y’-shape may help in reducing the ‘dog-ear’ formation [30].

Breast Cellulitis and ‘Recall’ Reactions

There is a known skin reaction seen in patients who have
previously received taxane-based (especially docetaxel)
chemotherapy at the time of radiation therapy to the breast
after breast conservation surgery. This ‘recall’ can be very
distressing with severe exfoliation of skin and patient may
even need to be hospitalized [31]. The main line of treatment
is steroids and conservative management with rest and
antibiotics.

Axillary Lymph Node Dissection and
Lymphoedema

It is a standard procedure to carry out levels I, II and III
clearance of axillary lymph nodes in case of invasive breast
cancer more than lcm in size. With complete axillary
clearance, lymphoedema of the upper limb is a known entity.
Itis seen in 13-27% of women with breast cancer after surgery
[32,33]. The incidence of postoperative lymphoedema can be
reduced by aggressive physiotherapy, and prevention of upper
extremity trauma or infection.

A prospective audit was carried out during October 2007 to
April 2008 at the Breast Services outpatients’ clinic at TMH
to assess the incidence of lymphoedema in the follow up
patients after completion of breast cancer treatment
(unpublished results). Of the 496 women studied, 76 (15.3%)




had significant lymphoedema. The factors that increased the
risk for lymphoedema were BMI more than 25% (p=0.007),
surgery on the dominant side (p=0.045), and post-mastectomy
(as compared to BCT) (p<0.001). Surgery on dominant hand
increased risk of developing lymphoedema 1.7 times (HR 1.76,
95% CI 1.01-3.05. p=0.045); BMI >25% increased
lymphoedema 5.3 times (HR=5.38, 95% CI 1.5-18.2,
p=0.007); at 20-25% BMI, risk increased by 3.4 times
(HR=3.4, 95% CI 0.98-12.2, p=0.05).

Axillary Webs

Axillary webs are tight bands of scar tissue developing after
an axillary clearance in 10% cases. They appear like a cord-
like structure across the axilla, along the arm occasionally
reaching the thumb, and may sometimes even be painful. But
their main effect is a tightness and limitation of movement at
the shoulder. The treatment is to only observe and allow this
to resolve on its own. It mostly disappears without any
sequelae.

Post Breast Reconstruction Disasters

Breast reconstruction using free flaps is commonly offered
for multicentric disease and involves extensive surgery at the
donor site with sometimes skin grafting performed to cover
the defects. Free microvascular surgery carries the inherent
risk of vascular accidents with venous or arterial thrombosis.
The consequences can be disastrous. Not only is there a failure
of procedure but there is also major loss of tissue cover for
the primary site and the psychological stress for the patient is
extreme. The donor site also carries a risk of hematoma,
seroma, flap necrosis and hypertrophic scars. Breast implants
may need to be removed early in the postoperative period in
case of wound infection. Implants also carry a risk of rupture
or displacement.
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breast surgery.

PMID: 2403655 [PubMed - indexed for MEDLINE]

7.  Antibiotic prophylaxis for post-operative wound
infection in clean elective breast surgery.

Gupta R, Sinnett D, Carpenter R, et al. Eur J Surg Oncol.
2000 Jun;26(4):363-6.

Antibiotic prophylaxis has been used to good effect in the
prevention of post-operative wound infections in patients

16




undergoing gastrointestinal operations. We have assessed the
use of a single dose of intravenous antibiotic (Augmentin 1.2
g), given with induction of anaesthesia as prophylaxis, against
post-operative wound infection in women undergoing clean,
elective breast surgery. Three hundred and thirty-four patients
were recruited. Of the 164 receiving antibiotic prophylaxis
29 (17.7%) had wound infections compared with 32 (18.8%)
in the placebo group (P=0.79). There were no significant
differences in any other post-operative infective complications.
Antibiotic prophylaxis is probably not required in clean,
elective breast surgery. Copyright 2000 Harcourt Publishers
Ltd.
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The effectiveness of perioperative antibiotic prophylaxis
against wound infections following breast surgery was
investigated by meta-analysis of published data from a
randomized clinical trial and an observational data set, which
included a total of 2587 surgical procedures, including
excisional biopsy, lumpectomy, mastectomy, reduction
mammoplasty and axillary node dissection. There were 98
wound infections (3.8%). Prophylaxis was used for 44% (1141)
of these procedures, cephalosporins accounted for 986 (86%)
of these courses of antibiotics. Prophylaxis prevented 38% of
infections, after controlling for operation type, duration of
surgery and participation in the randomized trial (Mantel-
Haenszel Odds Ratio = 0.62, 95% confidence interval = 0.40-
0.95, P=0.03). There was no significant variation in efficacy
according to operation type or duration. We conclude that
antibiotic prophylaxis significantly reduces the risk of
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postoperative wound infection following these commonly
performed breast procedures.

PMID: 8449845 [PubMed - indexed for MEDLINE)]

9.  Complications of mastectomy and their
relationship to biopsy technique.

Lipshy KA, Neifeld JP, Boyle RM, et al. Ann Surg Oncol.

1996 May;3(3):290-4.

BACKGROUND: Wound complication rates after mastectomy
are associated with several factors, but little information is
available correlating biopsy technique with the development
of postmastectomy wound complications. Fine-needle
aspiration (FNA) biopsy is an accurate method to establish a
diagnosis, but it is unknown whether this approach has an
impact on complications after mastectomy. METHODS:
Charts of 283 patients undergoing 289 mastectomies were
reviewed to investigate any association between biopsy
technique and postmastectomy complications. RESULTS: The
diagnosis of breast cancer was made by FNA biopsy in 50%,
open biopsy in 49.7%, and core needle biopsy in 0.3%. The
overall wound infection rate was 5.3% (14 of 266), but only
1.6% when FNA biopsy was used compared with 6.9% with
open biopsy (p = 0.06). Among 43 patients undergoing breast
reconstruction concomitantly with mastectomy, the infection
rate was 7.1% (0% after FNA, 12% after open biopsy). Neither
the development of a postoperative seroma (9.8%) nor skin
flap necrosis (5.6%) was influenced by the biopsy technique
used. CONCLUSIONS: These data suggest that wound
infections after mastectomy may be reduced when the
diagnosis of breast cancer is established by FNA biopsy.

PMID: 8726185 [PubMed - indexed for MEDLINE)]

18




10. Does re-operation predispose to postoperative wound
infection in women undergoing operation for breast
cancer?

Tran CL, Langer S, Broderick-Villa G, et al. Am Surg. 2003
Oct;69(10):852-6.
Re-operations for breast cancer predispose to a higher risk of
postoperative wound infections than primary procedures. We
accomplished a retrospective chart review of 320 women who
underwent multiple breast cancer procedures between 10/97
and 8/02. The mean number of procedures was 2.4 (range, 2-
5). The overall incidence of wound infection was 6.1 per cent.
Wound infections developed, on average, 12 days after surgery
(range, 2-30). There was a statistically significant difference
in the incidence of wound infection comparing the initial
procedure versus the subsequent operation (1.6% vs. 9.4%, P
<0.001). This was also seen with re-operation after an operative
biopsy compared to operation after a core biopsy (11.1% vs.
9.7%, P < 0.01). The incidence was increased to 22.0 per cent
when the initial operation involved lymph node dissection
(sentinel lymph node biopsy or complete axillary lymph node
dissection). Wire localization did not increase the incidence
of postoperative wound infections, and prophylactic antibiotics
were associated with a decreased incidence of wound infection
in the re-operative setting. The incidence of wound infection
is increased with reoperation after operative biopsy compared
to operation after core biopsy and is further increased when
the initial biopsy involved lymph node dissection.

PMID: 14570362 [PubMed - indexed for MEDLINE]

11. A prospective, randomized double-blind study of
the use of antibiotics at the time of mastectomy.

Wagman LD, Tegtmeier B, Beatty JD, et al. Surg Gynecol
Obstet. 1990 Jan;170(1):12-6.

The ability of perioperative cefazolin to reduce the incidence
of postoperative wound infection in patients undergoing

19




ablative surgical treatment for carcinoma of the breast was
tested in this prospective, randomized, double-blinded study.
From May 1983 until December 1985, 118 women were
divided into two groups at random. Group 1 consisted of 59
patients and received cefazolin and group 2 was made up of
59 patients who received a placebo. The groups were similar
with respect to age, operative procedure, operative time and
time to discharge after operation. Three infections occurred
among those in group 1 and five among those in group 2 (p =
0.72). The time to onset of infection was delayed in the patients
in group 1 versus those in group 2 (17.7 days versus 9.6 days,
p =0.04). Six of eight infections occurred in patients in whom
an interval between biopsy and definitive surgical treatment
was present. Prophylactic antibiotics in mammary operations
did not reduce postoperative wound infections in this study.

PMID: 2403697 [PubMed - indexed for MEDLINE)]

12. The composition of serous fluid after axillary
dissection.

Bonnema J, Ligtenstein DA, et al. Eur J Surg. 1999

Jan;165(1):9-13.

OBJECTIVE: To analyse the composition of the serous fluid
formed after axillary dissection. DESIGN: Descriptive study.
SETTING: University hospital and teaching hospital, The
Netherlands. SUBJECTS: 16 patients whose axillas were
dissected as part of a modified radical mastectomy for stage I
or II breast cancer. MAIN OUTCOME MEASURES:
Chemical and cellular composition of axillary drainage fluid
on the first, fifth, and tenth postoperative days compared with
the same constituents in blood and with reported data on the
composition of peripheral lymph. RESULTS AND
CONCLUSION: On the first postoperative day the drainage
fluid contained blood contents and a high concentration of
creatine phosphokinase (CPK). After day one it changed to a
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peripheral lymph-like fluid but containing different cells, more
protein, and no fibrinogen, making coagulation impossible.
The reduction in the fluid production must be caused by other
wound healing processes, such as formation of scars and
connective tissue.

PMID: 10069628 [PubMed - indexed for MEDLINE]

13. Seroma following breast cancer surgery.

Pogson CJ, Adwani A, et al. Eur J Surg Oncol. 2003
Nov;29(9):711-7.

BACKGROUND: Seroma is a common problem following
breast cancer surgery causing patient discomfort and
prolongation of hospital stay. METHODS: This manuscript
reviews the relevant literature obtained by an extensive search
of the medline database. In addition papers were also derived
from the reference lists of retrieved articles. RESULTS AND
CONCLUSION: The advantages and disadvantages of the
various methods to deal with seroma are discussed. Based on
this an individual patient based policy can be formulated.

PMID: 14602488 [PubMed - indexed for MEDLINE]

14. Influence of surgical technique on axillary seroma
formation: a randomized study.

Nadkarni MS, Rangole AK, et al. ANZ J Surg. 2007

May;77(5):385-9.

The aim of this study was to evaluate the influence of surgical
technique in the form of electrocautery and suction drains on
seroma formation following surgery for breast cancer. A
prospective randomized study was carried out. One hundred
and sixty patients with breast cancer who underwent surgery
were allocated to four arms using a 2 x 2 factorial design.
This method enabled us to evaluate the independent effect of
two different causative factors on the incidence of
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postoperative seroma formation using a single dataset with
limited numbers. The main outcome measure was
postoperative seroma formation defined as a postoperative
axillary collection requiring more than one aspiration after
removal of the drain. The incidence of seroma in our institution
is 90%. Incidence of postoperative seroma was 88.3% if
electrocautery was used, which reduced to 82.2% if surgery
was carried out using scissors for dissection and ligatures for
haemostasis (P = 0.358). There was no influence on the
incidence of seroma formation whether suction drain (84.6%)
or corrugated drains (86.1%) were used (P = 0.822). The use
of electrocautery in axillary dissection does not adversely affect
postoperative seroma formation after surgery for breast cancer.
The use of different drainage techniques has no bearing on
the postoperative seroma formation. The surgical technique
has no influence on the rate of seroma formation after surgery
for breast cancer.

PMID: 17497983 [PubMed - indexed for MEDLINE]

15. Reduced use of drains following axillary
lymphadenectomy for breast cancer.

Talbot ML, Magarey CJ. ANZ J Surg. 2002 Jul;72(7):488-90.

BACKGROUND: Axillary dissection is frequently performed
during the treatment of operable breast cancer, and is associated
with certain morbidities. Accumulation of axillary fluid,
otherwise known as a seroma, is a frequent complication that
appears to be related to the degree of dissection. Based on
empirical evidence, surgeons have attempted to reduce the
occurrence and duration of seromas by using suction drainage,
but this concept has been challenged by several authors.
OBJECTIVES: To determine if the natural history of seroma
fluid accumulation after axillary surgery is altered by the
duration of suction drainage or non-placement of a drain.
METHODS: Ninety consecutive patients having axillary
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dissection for breast cancer had either prolonged suction
drainage (mean 9.6 days), short duration drainage (2 days), or
had no drain placed. Seromas were aspirated and the time to
cessation of fluid accumulation determined, as well as any
other wound complications. RESULTS: There was no
difference in the number of wound complications or the
duration of fluid accumulation between the three groups, being
26.6, 25.7, and 27.9 days, respectively. Patients having no
drains placed required more frequent aspirations.
CONCLUSIONS: The duration of seroma fluid accumulation
is not altered by the placement of a suction drain following
axillary lymphadenectomy.

PMID: 12123509 [PubMed - indexed for MEDLINE]

16. External compression dressing versus standard
dressing after axillary lymphadenectomy.

O’Hea BJ, Ho MN, Petrek JA. Am J Surg 1999

Jun;177(6):450-3

BACKGROUND: Closed-catheter drainage after axillary
lymph node dissection (ALND) for breast cancer may
constitute a significant inconvenience to the recovering patient,
and may also serve as portals of entry for bacteria. Any
intervention that could reduce the volume and duration of
postoperative drainage would be beneficial. The purpose of
this study was to determine whether an external compression
dressing after ALND would decrease postoperative drainage,
afford earlier drain removal, and reduce subsequent seroma
formation. PATIENTS AND

METHODS: One hundred thirty-five women undergoing
definitive surgical treatment for breast cancer were randomized
to receive a compression dressing (n = 66) or standard dressing
(n = 69). They were also stratified for modified radical
mastectomy (MRM; n = 74) or breast conservation therapy
(BCT; n = 61). All patients had ALND. The compression
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dressing consisted of a circumferential chest wrap of two 6-
inch Ace bandages, held in place by circumferential Elastoplast
bandage, and it was applied by the same nurse. This dressing
remained intact until postoperative day 4. Patients in the
standard dressing group (control) were fitted with a front-
fastening Surgibra only. Drains were removed when the total
daily amount was <50 cc. Postoperative drainage volume, total
days with drain, and frequency of seroma formation were
recorded for each patient. RESULTS: After 4 days, wound
drainage in both groups was nearly identical (compression =
490 cc, standard = 517 cc; P = 0.48). Total days with drain
were also similar (compression = 6.4 days, standard = 6.1
days; P = 0.69). The compression dressing did not reduce
seroma formation. In fact, there was a statistically significant
increase in the number of seroma aspirations per patient in
the compression group (compression = 2.9, standard = 1.8; P
<0.01). The increase in seroma aspirations was more
significant in MRM patients (compression = 3.1, standard =
1.7; P <0.01) than in BCT patients (compression = 2.6,
standard = 1.8; P = 0.20). CONCLUSIONS: External
compression dressing fails to decrease postoperative drainage
and may increase the incidence of seroma formation after drain
removal. Thus, routine use of a compression dressing to reduce
postoperative drainage after ALND for breast cancer is not
warranted.

PMID: 10414691 [PubMed - indexed for MEDLINE]

17. Acxillary padding as an alternative to closed suction
drain for ambulatory axillary lymphadenectomy: a
prospective cohort of 207 patients with early
breast cancer.

Classe JM, Dupre PF, Francois T, et al. Arch Surg. 2002

Feb;137(2):169-72; discussion 173.

HYPOTHESIS: Axillary lymphadenectomy performed
without the use of a drain but with padding of the axilla is
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feasible and safe on an outpatient basis in the setting of
conservative surgery for breast cancer. DESIGN: Prospective
clinical study. SETTING: Public oncology center. PATIENTS:
Two hundred seven patients were treated in our oncology
center between January 11 and December 28, 1999, by means
of this method of axillary lymphadenectomy based on axillary
padding without a drain. One-day surgery was offered to each
patient. INTERVENTION: At the end of each functional
axillary lymphadenectomy, the axilla was padded with the use
of axillary aponeurosis and local muscles. Axillary suction
drains were not used at all in this series of patients. MAIN
OUTCOME MEASURES: Prospective assessment was
performed, without randomization, with regard to the length
of hospital stay, the reasons for postoperative conversion from
1-day surgery to traditional hospitalization, and postoperative
complications. RESULTS: Eighty-seven (42.0%) of the 207
patients underwent a 1-day procedure. In the 1-day surgery
group, 87 (84.5%) of the 103 patients benefited from a true 1-
day surgery procedure. The main reasons for conversion were
nausea and anxiety rather than surgical complications. Hospital
stay never exceeded 3 days. The most common postoperative
complication was axillary seroma, with an average incidence
of 22.2%. CONCLUSION: Breast-preserving surgery with
axillary lymphadenectomy and padding of the axilla,
precluding the use of a drain, is feasible and safe on a 1-day
surgery basis for selected consenting patients.

PMID: 11822954 [PubMed - indexed for MEDLINE]

18. Effect of closing dead space on seroma formation
after mastectomy—a prospective randomized
clinical trial.

Coveney EC, O’Dwyer PJ, et al. Eur J Surg Oncol 1993

Apr;19(2):143-6

To evaluate the effect of closing dead space on seroma
formation after mastectomy, 39 patients undergoing 40
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mastectomies with axillary node clearance were randomized
to undergo suturing of skin flaps to underlying muscle or
conventional skin closure. Duration of closed suction drainage,
72 h, and shoulder exercises, commencing on the first post-
operative day, were standardized for both groups. Closed
suction drainage was significantly less (P < 0.05) in the group
that had flaps sutured 272 +/- 46 ml vs 393 +/- 39 ml. Also
fewer patients in the flap sutured group developed seromas, 5
(25%) vs 17 (85%) chi 2 = 12.2 P < 0.001. Three patients in
the group that had conventional skin closure had breakdown
of wound edges, two developing a prolonged serous discharge,
while none occurred in the sutured group. A functional range
of shoulder motion was attained at 6 months in 14 (70%)
patients in the flap sutured group compared with nine (45%)
in the conventional skin closure group (P=NS). These results
confirm the value of suturing skin flaps to underlying muscle
in reducing local morbidity after mastectomy and suggest that
this technique should be included in the closure of all
mastectomy wounds.

PMID: 8491318 [PubMed - indexed for MEDLINE]

19. Early versus delayed shoulder motion following
axillary dissection: a randomized prospective study.

Lotze MT, Duncan MA, Gerber LH, et al. Ann Surg. 1981
Mar;193(3):288-95.

The role and timing of physical therapy following axillary
dissection for melanoma, or in conjunction with modified
radical mastectomy has not been extensively studied. A
prospective randomized clinical trial was carried out over an
18-month period in the Surgery Branch, National Cancer
Institute (NCI) and Department of Rehabilitation Medicine,
Clinical Center, in which patients were assigned to receive
one of two postoperative physical therapy regimens. Patients
were assigned to receive graduated increases in allowed range
of motion (ROM), either beginning on postoperative day 1
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(early) or day 7 (delayed). All patients were advanced to full
pain-free ROM when the suction catheters were removed. A
total of 36 patients with 40 axillary dissections (19 for
melanoma, 21 for breast cancer) were included in this study.
Patients randomized to receive early motion had more total
wound drainage (805 +/- 516 cc vs. 420 +/- 301 cc, p < 0.01),
more days of drainage (10.3 +/- 5.3 vs. 6.2 +/- 2.7, p < 0.01),
and later postoperative day of discharge (12.8 +/- 5.1 days vs.
9.2 +/- 4.0 days, p < 0.02) than did patients who started motion
on day 7. Wound complications including infection and small
areas of skin breakdown occurred more frequently in the early
group (seven patients vs. one patient, p < 0.02). No significant
differences in the per cent of patients achieving functional
ROM could be identified between these two groups at one,
three or six months after operation. Transient serratus anterior
palsy (12 patients) and latissimus dorsi palsy (2 patients)
occurred in approximately 30% of all patients, regardless of
group (breast vs. melanoma, early vs. delayed), but returned
to normal in all patients. The early institution of flexion and
abduction exercises following axillary dissection thus appears
to have a deleterious effect on wound healing and drainage.
Adequate functional ROM is attained in all patients with a
minimum of complications when active motion exercises are
delayed for up to 7 days after axillary dissection.

PMCID: PMC1345064
PMID: 7011221 [PubMed - indexed for MEDLINE]

20. Delayed shoulder exercises in reducing seroma
frequency after modified radical mastectomy:
A prospective randomized study.
Schultz I, Barholm M, Grondal S. Ann Surg Oncol. 1997
Jun;4(4):293-7.

BACKGROUND: Seromas and impaired shoulder function
are well-known complications after modified radical
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mastectomy for breast cancer. Early postoperative
physiotherapy is a common treatment to avoid shoulder
dysfunction. The aim of this study was to evaluate if the
frequency of postoperative seromas could be reduced, without
increasing shoulder dysfunction, by delayed postoperative
shoulder exercises. METHODS: In a prospective study 163
patients with breast cancer undergoing modified radical
mastectomy were randomized to physiotherapy starting on
postoperative day 1 or day 7. Patients were seen by the
surgeons and the physiotherapists during hospital stay and in
the outpatient department. Seromas and other complications
were registered by the surgeons. The physiotherapists
instructed the patients pre- and postoperatively and assessed
shoulder function. RESULTS: There was a significantly higher
incidence of postoperative seromas in the group of patients
that started physiotherapy postoperative day 1 (38%)
compared to the group that started physiotherapy postoperative
day 7 (22%) (p < 0.05). There was no significant difference
between the groups in the late outcome of shoulder function.
CONCLUSION: The incidence of seromas after modified
radical mastectomy for breast cancer is reduced by delaying
shoulder exercises one week postoperatively. Earlier
postoperative physiotherapy is not necessary to avoid impaired
shoulder function.

PMID: 9181227 [PubMed - indexed for MEDLINE]

21. Electrocautery as a factor in seroma formation
following mastectomy.

Porter KA, O’Connor S,Rimm E, et al. Am J Surg 1998

Jul;176(1):8-11.

BACKGROUND: Electrocautery has been postulated as a
factor in the risk of seroma formation after mastectomy.
METHODS: Eighty consecutive mastectomies in 74 patients
were randomly assigned to dissection of the mastectomy flaps
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with either scalpel (n = 38) or electrocautery (n = 42). Total
volume of fluid output through drains and aspirated from
seromas was recorded. Other factors investigated included the
type of drain utilized, estimated blood loss, and complications.

RESULTS: Seromas developed in 16 wounds in the
electrocautery group compared with 5 in the scalpel group
(38% and 13%, respectively; P = 0.01). Other factors with an
independent risk for seroma included use of Jackson-Pratt
drains compared with Blake drains (P = 0.006), and lower
estimated blood loss (P = 0.006). No differences in
characteristics of patients or in other complications were noted.
CONCLUSIONS: Use of electrocautery to create skin flaps
in mastectomy reduced blood loss but increased the rate of
seroma formation.

PMID: 9683123 [PubMed - indexed for MEDLINE]

22. Intraoperative topical tetracycline sclerotherapy
following mastectomy: A prospective, randomized
trial.

Rice DC, Morris SM, Sarr MG, et al. J Surg Oncol 2000

Apr;73(4):224-7

BACKGROUND AND OBJECTIVES: Postoperative wound
seromas are a frequent and troublesome occurrence after
mastectomy. Recent reports have suggested the efficacy of
topical sclerosants at reducing their formation. METHODS:
A prospective, randomized, double-blinded trial was
performed to examine the effect of intraoperatively
administered topical tetracycline on the occurrence of
postoperative mastectomy seromas. Thirty-two women were
randomized to the control arm (normal saline) and 30 women
to the tetracycline arm. In the treatment group, 100 ml (2 g) of
tetracycline solution was administered topically to the chest
wall and skin flaps prior to skin closure. The control group
received an equal volume of normal saline. Patients were
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monitored for the development of postoperative wound
seroma. RESULTS: There were no significant differences
between groups regarding total volume of closed suction
drainage, numbers of patients leaving hospital with drains in
place, or duration of catheter drainage.

Seroma formation 2 weeks postoperatively was greater in the
tetracycline group than the control group (53% vs. 22%, P =
0.01). There were no differences between groups regarding
the degree of postoperative pain, wound infection, or seroma
formation 1 month postoperatively. CONCLUSIONS: Topical
tetracycline is not effective at preventing post-mastectomy
wound seromas.

PMID: 10797336 [PubMed - indexed for MEDLINE]

23. Seroma formation following axillary dissection for
breast cancer: risk factors and lack of influence of
bovine thrombin.

Burak WE Jr, Goodman PS, Young DC, et al. J Surg Oncol

1997 Jan;64(1):27-31

BACKGROUND: Seromas of the axillary space following
breast surgery can lead to significant morbidity and delay in
the initiation of adjuvant therapy. A prospective, randomized
study was undertaken to evaluate the effect of bovine spray
thrombin on seroma formation following either modified
radical mastectomy (MRM) or lumpectomy with axillary
dissection (LAD). In addition, risk factors for seroma
formation were analyzed and identified. METHODS: A total
of 101 patients were randomized to receive either bovine
thrombin (20,000 units) (treatment group) or no thrombin
(control group) applied to their axilla following either MRM
or LAD. Drains were left in place until the preceding 24-hour
drainage was < 40 milliliters. The numbers of days the drains
were in place and wound complications (including seroma
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formation) were recorded. RESULTS: Forty-nine (n = 49)
patients were assigned to the treatment gorup and 52 (n = 52)
to the control group. MRM was performed on 60 patients
(59%) and LAD on 41 (41%). Eighteen of the 49 patients
(37%) in the thrombin group developed a seroma in
comparison to 21 of the 52 control patients (40%) (P =0.71).
Significant risk factors for seroma formation included
increased age, patient weight, initial 72-hour wound drainage,
and LAD. No statistically significant differences were observed
between treatment and control groups with respect to time to
drain removal, or the incidence of other wound complications.
CONCLUSION: Although thrombin by itself appears to have
no effect on subsequent seroma development following axillary
dissection, the identification of predictive variables will be
helpful in designing future trials aimed at reducing the
incidence of this common complication of breast surgery.

PMID: 9040797 [PubMed - indexed for MEDLINE)]

24. Sealing of postoperative axillary leakage after
axillary lymphadenectomy using a fibrin glue coated
collagen patch: A prospective randomised study.

Berger A, Tempfer C, Hartmann B, et al. Breast Cancer Res

Treat. 2001 May;67(1):9-14.

Seroma formation after axillary lymphadenectomy in women
with breast cancer remains a problem despite many efforts to
reduce surgery-related morbidity. In a prospective,
randomised, open, parallel-group, controlled clinical trial we
evaluated the effect of a fibrin-glue coated collagen patch
(TachoComb H, Nycomed Pharma AS, Denmark) on volume
and duration of postoperative axillary drainage, duration of
hospital stay, and procedural safety. Sixty patients were
included in the study. Patients did not differ with respect to
general characteristics, such as age, body mass index, treatment
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modality, and tumor stage distribution. In 29 patients, a fibrin-
glue coated collagen patch was applied from the apex axillae
to the thoracic longus nerve and half a patch was applied to
the lateral border of the axillary nerve-vessel bundle. Thirty-
one patients were randomised to standard closure of the axillary
lymphadenectomy area. The mean duration of axillary drainage
was 3.8 +/- 1.9 days in the fibrin-glue treatment group and
3.9 +/- 1.8 days in the control group (p = NS). The mean total
drainage volume was 338.5 +/- 251.8 ml in the fibrin-glue
treatment group and 370.8 +/- 314.6 ml in the standard closure
group (p = NS). The mean length of post-operative hospital
stay was 9.1 +/- 2.7 days in the fibrin-glue treatment group
and 9.3 +/- 3.6 days in the standard closure group (p = NS).
Seven patients (25%) and eight patients (25%) were diagnosed
with local inflammation in the fibrin-glue treatment group and
the standard closure group, respectively (p = NS). Seroma
formation after drain removal was found in 11 patients (39%)
in the fibrin-glue treatment group and in 13 patients (42%) in
the standard closure group (p =NS). In summary, we observed
no statistically significant differences with respect to axillary
drainage time, drainage volume, and length of hospital stay,
local inflammation, and seroma formation after drainage
removal.

PMID: 11518470 [PubMed - indexed for MEDLINE]

25. Fibrin sealant reduces the duration and amount of
fluid drainage after axillary dissection:
A randomized prospective clinical trial.
Moore M, Burak WE Jr, Nelson E, et al. ] Am Coll Surg.
2001 May;192(5):591-9.

BACKGROUND: Patients who have axillary dissections
during lumpectomy or modified radical mastectomy for breast
carcinoma accumulate serosanguinous fluid, potentially
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resulting in a seroma. Currently accepted practice includes
insertion of one or more drains for fluid evacuation. This
multicenter, randomized, controlled, phase II study was
undertaken to evaluate whether a virally inactivated,
investigational fibrin sealant is safe and effective when used
as a sealing agent to reduce the duration and volume of
serosanguinous fluid drainage and to determine the dose
response of this effect. STUDY DESIGN: Patients undergoing
lumpectomy or modified radical mastectomy were randomized
to treatment with 4, 8, or 16 mL of fibrin sealant or control
(no agent) at the axillary dissections site. Patients undergoing
modified radical mastectomy also received an additional 4 or
8 mL of fibrin sealant at the skin flap site. Efficacy was
evaluated by the number of days required for wound drainage
and the volume of fluid drainage compared with control. Safety
was confirmed by clinical course, the absence of viral
seroconversion, and no major complications attributable to
the sealant. RESULTS: The 4-mL axillary dissection dose of
fibrin sealant significantly reduced the duration and quantity
of fluid drainage from the axilla following lumpectomy (p <
or = 0.05). In the modified radical mastectomy patients, a 16-
mL axillary dissection dose combined with an 8-mL skin flap
dose was significantly effective in reducing the number of days
to drain removal (p < or = 0.05) and fluid drainage (p < or =
0.01). There were no fibrin sealant patient viral
seroconversions and no major complications attributable to
the sealant. A number of wound infections were noted, although
this may represent a center-specific effect. CONCLUSIONS:
Application of fibrin sealant following axillary dissection at
the time of lumpectomy or modified radical mastectomy can
significantly decrease the duration and quantity of
serosanguinous drainage. The viral safety of the product was
also supported.

PMID: 11333096 [PubMed - indexed for MEDLINE]
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26. Pain and other symptoms during the first year
after radical and conservative surgery for breast
cancer.

Tasmuth T, von Smitten K, Kalso E. Br J Cancer. 1996

Dec;74(12):2024-31.

This study assessed pain, neurological symptoms, oedema of
the ipsilateral arm, anxiety and depression occurring in women
treated surgically for breast cancer, the impact of these
symptoms on daily life and how they evolved during the 1
year follow-up. Ninety-three consecutive patients with non-
metastasized breast cancer who were treated during 1993-94
were examined before surgery and after 1, 6 and 12 months.
They were asked about pain, neurological symptoms and
oedema in the breast scar region and/or ipsilateral arm. Sensory
testing was performed, and gripping force and the
circumference of the arm were measured. Anxiety and
depression were evaluated. One year after surgery, 80% of
the women had treatment-related symptoms in the breast scar
region and virtually all patients had symptoms in the ipsilateral
arm. The incidence of chronic post-treatment pain was higher
after conservative surgery than after radical surgery (breast
area: 33% vs 17%, NS; ipsilateral arm: 23% vs 13%, NS).
Numbness occurred in 75% and oedema of the ipsilateral arm
in over 30% of the patients after both radical and conservative
surgery. Phantom sensations in the breast were reported by
25% of the patients. No difference in psychic morbidity was
detected after the two types of surgery. Both the anxiety and
depression scores were highest before surgery, decreasing with
time, and were significantly correlated with preoperative
stressful events.

PMID: 8980408 [PubMed - indexed for MEDLINE]
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27. Pain and other symptoms after different treatment
modalities of breast cancer.

Tasmuth T, von Smitten K, Hietanen P, et al. Ann Oncol. 1995

May;6(5):453-9.

PURPOSE: The aim of this study was to analyse the risk factors
that predispose women to chronic symptoms related to the
treatment of breast cancer. PATIENTS AND METHODS: A
questionnaire was sent to 569 women who had undergone
modified radical mastectomies with axillary evacuation
(MRM) or breast resection with axillary evacuation (BCT).
RESULTS: Pain, paraesthesias and strange sensations were
reported by half of the patients. The chronic pain slightly
affected the daily lives of about 50% of the patients and
moderately or more the daily lives of about 25% of the patients.
Pain was reported significantly more often after BCT than
after MRM both in the breast scar (BS) and in the ipsilateral
arm (IA). The patients with chronic pain were significantly
younger and had larger primary tumours. Postoperative
complications increased the incidence of chronic pain in the
IA. The highest incidence of pain in the IA was reported by
patients who had had both radio- and chemotherapy. The fact
that the incidence of pain (IA) had a significant correlation
with the incidence of paraesthesias, oedema, strange sensations
and muscle weakness may be an indication of nerve injury.
CONCLUSIONS: Chronic pain was more common after
breast-conserving surgery than after radical surgery. Surgical
complications and postoperative radiotherapy and
chemotherapy increased the risk of chronic pain and other
symptoms. Modifications in the treatment protocol and
preclusion of postoperative complications may be necessary
in order to minimize chronic treatment-related symptoms.

PMID: 7669710 [PubMed - indexed for MEDLINE]
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28. Coping, catastrophizing and chronic pain in breast
cancer.

Bishop SR, Warr D. J Behav Med. 2003 Jun;26(3):265-81.

This cross-sectional study investigated the relationships
between individual differences in coping and catastrophizing,
and markers of adaptation to chronic pain associated with
breast cancer. Sixty-eight breast cancer patients with chronic
pain due to either cancer or cancer-treatment were administered
self-report instruments that assess active and passive coping,
catastrophizing, pain, disability, and mood disturbance.
Regression analyses were performed to investigate the unique
contribution of differences in coping and catastrophizing to
the various markers of adaptation. Both active and passive
coping explained unique variance in self-reported disability;
active coping was associated with less disability while passive
coping was associated with greater disability. Catastrophizing
explained unique variance in anxiety and depression scores;
higher levels of catastrophizing were associated with greater
emotional distress. The results suggest that coping and
catastrophizing may contribute to different outcomes in chronic
pain in breast cancer patients and provides preliminary
evidence that they may be important targets of psychological
treatments.

PMID: 12845938 [PubMed - indexed for MEDLINE]

29. Venlafaxine in neuropathic pain following
treatment of breast cancer.
Tasmuth T, Hirtel B, Kalso E. Eur J Pain. 2002;6(1):17-24.

Amitriptyline effectively relieves neuropathic pain following
treatment of breast cancer. However, adverse effects are a
major problem. Venlafaxine has no anticholinergic effects and
could have a better compliance. The aim of the study was to
evaluate the effectiveness of venlafaxine in neuropathic pain.
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The study was a randomized, double-blind, crossover
comparison of venlafaxine and inactive placebo. The study
lasted 10 weeks. The number of tablets (18.75 mg) taken daily
was increased by one at a 1 week interval. Pain intensity and
pain relief were registered daily by a diary and by a
questionnaire and a computer program (Painscreen) on each
visit. Adverse effects were evaluated with the diaries and a
10-item list on each visit. Also, anxiety and depression were
measured on each visit. Venous blood samples were collected
before the treatment and at 4 weeks for the determination of
the serum levels of venlafaxine and its three metabolites.
Thirteen patients were analysed. The average daily pain
intensity as reported in the diary (primary outcome) was not
significantly reduced by venlafaxine compared with placebo.
However, the average pain relief (diary) and the maximum
pain intensity (retrospective assessment by the computer
program) were significantly lower with venlafaxine compared
with placebo. Anxiety and depression were not affected.
Adbverse effects did not show significant differences between
treatments. The two poor responders had low venlafaxine
concentrations whereas the two slow hydroxylizers had high
venlafaxine concentrations and excellent pain relief. Thus,
higher doses could be used in order to improve pain relief.

Copyright 2002 European Federation of Chapters of the
International Association for the Study of Pain.

PMID: 11888224 [PubMed - indexed for MEDLINE]
30. Eliminating the dog-ear in modified radical

mastectomy.
Farrar WB, Fanning WJ. Am J Surg. 1988 Nov;156(5):401-2.

Inadequate attention has been paid to optimal closure of the
postmastectomy incision in patients not desirous of breast
reconstruction. Herein, we describe the use of a basic plastic
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surgical technique at the time of mastectomy to eliminate the
dog-ear deformity at the axillary end of the incision. The
technique is conceptually simple and expedient, and gives an
excellent cosmetic result.

PMID: 3189710 [PubMed - indexed for MEDLINE]

31. Case 2. Radiation recall associated with docetaxel.

Morkas M, Fleming D, Hahl M. Challenges in oncology. J Clin
Oncol. 2002 Feb 1;20(3):867-9.

No abstract available. Publication Types: Case Reports

PMID: 11821473 [PubMed - indexed for MEDLINE]

32. Arm edema in breast cancer patients.

J Erickson VS, Pearson ML, Ganz PA, et al. Natl Cancer Inst.
2001 Jan 17;93(2):96-111.

The improvement in the life expectancy of women with breast
cancer raises important questions about how to improve the
quality of life for women sustaining complications of breast
cancer treatment. In particular, attention to common problems,
such as arm edema, is of critical importance. We reviewed
published breast cancer guidelines and literature identified via
MEDLINE(R) searches in an effort to summarize the research
literature pertinent to management of breast cancer-related arm
edema, including incidence, prevalence, and timing; risk
factors; morbidity; prevention; diagnosis; and efficacy of non-
pharmacologic and pharmacologic interventions. We found
that arm edema is a common complication of breast cancer
therapy that can result in substantial functional impairment
and psychological morbidity. The risk of arm edema increases
when axillary dissection and axillary radiation therapy are used.
Recommendations for preventive measures, such as avoidance
of trauma, are available, but these measures have not been
well studied. Non-pharmacologic treatments, such as massage
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and exercise, have been shown to be effective therapies for
lymphedema, but the effect of pharmacologic interventions
remains uncertain. Comparing results across studies is
complicated by the fact that the definitions of interventions
and measures of outcomes and risk stratification vary
substantially among studies. As arm edema becomes more
prevalent with the increasing survival of breast cancer patients,
further research is needed to evaluate the efficacy of preventive
strategies and therapeutic interventions.

PMID: 11208879 [PubMed - indexed for MEDLINE]

33. Complications of level I and II axillary dissection
in the treatment of carcinoma of the breast.

Roses DF, Brooks AD, Harris MN, et al. Ann Surg. 1999

Aug;230(2):194-201.

OBIJECTIVE: To assess the complications of level I and II
axillary lymph node dissection in the treatment of stage I and
IT breast cancer, with breast-conservation surgery and
mastectomy. SUMMARY BACKGROUND DATA: The role
of axillary dissection for staging, and as an effective means of
controlling regional nodal disease, has long been recognized.
As small and low-grade lesions have been detected more
frequently, and as its therapeutic impact has been questioned,
axillary dissection has increasingly been perceived as
associated with significant complications. METHODS: Two
hundred patients, 112 of whom had breast-conservation surgery
with axillary dissection and 88 of whom had total mastectomy
with axillary dissection, were evaluated 1 year or more after
surgery for arm swelling as well as nonedema complications.
All patients had arm circumference measurements at the same
four sites on both the operated and nonoperated sides.
RESULTS: No patient had an axillary recurrence. The mean
difference in circumference on the nonoperated versus
operated side was 0.425 cm +/- 1.39 at the midbiceps (p <
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0.001), 0.315 cm +/- 1.27 at the antecubital fossa (p < 0.001),
0.355 cm +/- 1.53 at the midforearm (p < 0.005), and 0.055
cm +/- 0.75 at the wrist (n.s.). Seven patients (3.5%) had mild
swelling of the hand. Heavy and obese body habitus were the
only significant predictors of edema on multivariate analysis.
One hundred fifty-three (76.5%) patients had numbness or
paresthesias of the medial arm and/or axilla after surgery; in
125 (82%) of these, the problem had lessened or had resolved
on follow-up assessment. CONCLUSIONS: The
characterization of a level I and II axillary dissection as a
procedure with significant complications does not appear
justified based on this experience.

PMCID: PMC1420861
PMID: 10450733 [PubMed - indexed for MEDLINE]
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Surgical Site Infections

Superficial

Incisional

SSI

Organ/Space ]

Criteria for defining a Surgical Site Infection
(SSD!

Superficial Incisional SSI

Infection occurs within 30 days after the operation and
infection involves only skin or subcutaneous tissue of the
incision and at least one of the following:

1. Purulent drainage, with or without laboratory
confirmation, from the superficial incision.

2. Organisms isolated from an aseptically obtained culture
of fluid or tissue from the superficial incision.

3. At least one of the following signs or symptoms of
infection: pain or tenderness, localized swelling, redness,
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or heat and superficial incision is deliberately opened
by surgeon, unless incision is culture-negative.

4.  Diagnosis of superficial incisional SSI by the surgeon
or attending physician.

Deep Incisional SSI

Infection occurs within 30 days after the operation if no implant
is left in place or within 1 year if implant is in place and the
infection appears to be related to the operation and infection
involves deep soft tissues (e.g., fascial and muscle layers) of
the incision and at least one of the following:

1. Purulent drainage from the deep incision but not from
the organ/space component of the surgical site.

2. Adeepincision spontaneously dehisces or is deliberately
opened by a surgeon when the patient has at least one of
the following signs or symptoms: fever (>38°C),
localized pain, or tenderness, unless site is culture-
negative.

3. Anabscess or other evidence of infection involving the
deep incision is found on direct examination, during
reoperation, or by histopathology or radiologic
examination.

4.  Diagnosis of a deep incisional SSI by a surgeon or
attending physician.

Organ/Space SSI

Infection occurs within 30 days after the operation if no implant
is left in place or within 1 year if implant is in place and the
infection appears to be related to the operation and infection
involves any part of the anatomy (e.g., organs or spaces), other
than the incision, which was opened or manipulated during an
operation and at least one of the following:
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1. Purulent drainage from a drain that is placed through a
stab wound into the organ/space.

2. Organisms isolated from an aseptically obtained culture
of fluid or tissue in the organ/space.

3. Anabscess or other evidence of infection involving the
organ/space that is found on direct examination, during
reoperation, or by histopathologic or radiologic
examination.

4. Diagnosis of an organ/space SSI by a surgeon or
attending physician.

Microbiology of SSI

In clean surgical procedures, Staphylococcus aureus from the
exogenous environment or the patient’s skin flora is the usual
cause of infection. In clean-contaminated, contaminated, and
dirty, the polymicrobial aerobic and anaerobic flora closely
resembling the normal endogenous microflora of the surgically
resected organ is the most frequently isolated pathogens. 2

Guidelines for prevention of SSI 3

Rankings of CDC recommendations

Category 1A: Strongly recommended for implementation and
supported by well-designed experimental, clinical, or
epidemiologic studies

Category 1B: Strongly recommended for implementation and
supported by some experimental, clinical, or epidemiologic
studies and strong theoretical rationale

Category II: Suggested for implementation and supported by
suggestive clinical or epidemiologic studies or theoretical
rationale

No recommendation: Practices for which insufficient evidence
or no consensus regarding efficacy exists.
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Recommendations

A. Preparation of the patient

Category 1A: Treat remote infection before elective operation;
postpone surgery until treated; Do not remove hair from
operative site unless necessary to facilitate surgery; If hair is
removed, do immediately before surgery, preferably with
electric clippers

Category 1B: Control serum blood glucose perioperatively;
Cessation of tobacco use 30 days before surgery; Do not
withhold necessary blood products to prevent SSIs; Shower
or bath on night before operative procedure; Wash incision
site before performing antiseptic skin preparation with
approved agent

Category II: Prepare skin in concentric circles from incision
site; Keep preoperative stay in hospital as short as possible

Unresolved: Improve nutritional status; Use of mupirocin in
nares; Improve oxygenation of wound space; Taper or
discontinue systemic steroid use before elective surgery

B. Antimicrobial prophylaxis

The strength of evidence represents only support for or against
prophylaxis and does not apply to the antimicrobial choice,
dose, or dosage regimen.

Category 1A: Select (if indicated) an antimicrobial agent with
efficacy against expected pathogen; Intravenous route used to
ascertain adequate serum levels during operation and for at
most a few hours after incision closed; Before elective
colorectal operations, in addition to parenteral agent,
mechanically prepare the colon by use of enemas and
cathartics. Administer nonabsorbable oral antimicrobial agents
in divided doses on the day before the operation
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Category 1B: Do not routinely use vancomycin for
antimicrobial prophylaxis

Surgical Wound Classification*

Class I/Clean: An uninfected operative wound in which no
inflammation is encountered and the respiratory, alimentary,
genital, or uninfected urinary tract is not entered. In addition,
clean wounds are primarily closed and, if necessary, drained
with closed drainage.

Class II/Clean-Contaminated: An operative wound in which
the respiratory, alimentary, genital or urinary tracts are entered
under controlled conditions and without unusual
contamination.

Class IlI/Contaminated: Open, fresh, accidental wounds. In
addition, operations with major breaks in sterile technique (e.g.,
open cardiac massage) or gross spillage from the
gastrointestinal tract, and incisions in which acute, nonpurulent
inflammation is encountered are included in this category.

Class IV/Dirty-Infected: Old traumatic wounds with retained
devitalized tissue and those that involve existing clinical
infection or perforated viscera. This definition suggests that
the organisms causing postoperative infection were present in
the operative field before the operation.
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Anaesthesia and Perioperative
Management

Maintenance of Euthermia

Body temperature often decreases in anesthetized patients.
Severe hypothermia tends to occur more often in longer
operations, including abdominal or thoracic surgery.
Approximately one-half of patients develop hypothermia to a
core temperature of <36.0°C, and approximately one-third of
patients develop hypothermia to a core temperature of <35°C
during surgery. Cancer surgeries are frequently duration
complex, requiring opening of more than one serous cavity,
prolonged, are associated with major fluid shifts, and
conducted on older patients. All these factors lead to loss of
heat and development of hypothermia. Perioperative
hypothermia can have a wide range of underappreciated,
detrimental effects. These include increased rates of wound
infection, morbid cardiac events, blood loss, and increased
length of stay in both recovery and hospital. Maintaining core
temperature at or above 36°C can be beneficial for the patient
and cost effective.

Hypothermia can be reduced by the use of forced air warming
blankets, irrigation fluid that has been warmed in a heating
cabinet, and by warming intravenous fluid.
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Mild hypothermia increases blood loss and transfusion
requirements during total hip arthroplasty

Harald Schmied, Andrea Kurz, Daniel I Sessler, Sybille
Kozek, Albert Reiter Lancet 1996;347:289-92.

Background - In-vitro studies indicate that platelet function
and the coagulation cascade are impaired by hypothermia.
However, the extent to which perioperative hypothermia
influences bleeding during surgery remains
unknown.Accordingly, authors tested the hypothesis that mild
hypothermia increases blood loss and allogeneic transfusion
requirements during hip arthroplasty.

Methods - Blood loss and transfusion requirements were
evaluated in 60 patients undergoing primary, unilateral total
hip arthroplasties who were randomly assigned to
normothermia (final intraoperative core temperature
36.6 £ 0.4 °C or mild hypothermia (35.0 + 0.5 °C). Crystalloid,
colloid, scavenged red cells, and allogeneic blood were
administered by strict protocol.

Findings - Intra- and postoperative blood loss was significantly
greater in the hypothermic patients: 2.2 = 0.5 Lt vs 1.7 +0.3)
Lt, p<0.001). Eight units of allogeneic packed red cells were
required in seven of the 30 hypothermic patients, whereas only
one normothermic patient required a unit of allogeneic blood
(p<0.05 for administered volume). A typical decrease in core
temperature in patients undergoing hip arthroplasty will thus
augment blood loss by approximately 500 mL.

Perioperative maintenance of normothermia reduces the
incidence of morbid cardiac events. A randomized clinical
trial

S. M. Frank, L. A. Fleisher, M. J. Breslow,

M. S. Higgins, K. F. Olson, S. Kelly and C. Beattie
Objective: To assess the relationship between body temperature
and cardiac morbidity during the perioperative period.
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Design: Randomized controlled trial comparing routine
thermal care (hypothermic group) to additional supplemental
warming care (normothermic group).

Setting: Operating rooms and surgical intensive care unit at
an academic medical center. Subjects: Three hundred patients
undergoing abdominal, thoracic, or vascular surgical
procedures who either had documented coronary artery disease
or were at high risk for coronary disease.

Outcome Measure: The relative risk of a morbid cardiac event
(unstable angina/ischemia, cardiac arrest, or myocardial
infarction) according to thermal treatment. Cardiac outcomes
were assessed in a double-blind fashion.

Results: Mean core temperature after surgery was lower in the
hypothermic group (35.4+/-0.1 degrees C) than in the
normothermic group (36.7+/-0.1 degrees C) (P<.001) and
remained lower during the early postoperative period.
Perioperative morbid cardiac events occurred less frequently
in the normothermic group than in the hypothermic group
(1.4% vs 6.3%; P=.02). Hypothermia was an independent
predictor of morbid cardiac events by multivariate analysis
(relative risk, 2.2; 95% confidence interval, 1.1-4.7; P=.04),
indicating a 55% reduction in risk when normothermia was
maintained. Postoperative ventricular tachycardia also
occurred less frequently in the normothermic group than in
the hypothermic group (2.4% vs 7.9%; P=.04).

Conclusion: In patients with cardiac risk factors who are
undergoing noncardiac surgery, the perioperative maintenance
of normothermia is associated with a reduced incidence of
morbid cardiac events and ventricular tachycardia.
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Perioperative Normothermia to Reduce the Incidence of
Surgical-Wound Infection and Shorten Hospitalization

Kurz A, Sessler DI, Lenhardt R. The Study of Wound
Infection and, for Temperature Group. N Engl J Med
1996;334:1209-15.

Background Mild perioperative hypothermia, which is
common during major surgery, may promote surgical-wound
infection by triggering thermoregulatory vasoconstriction,
which decreases subcutaneous oxygen tension. Reduced levels
of oxygen in tissue impair oxidative killing by neutrophils and
decrease the strength of the healing wound by reducing the
deposition of collagen. Hypothermia also directly impairs
immune function. Authors tested the hypothesis that
hypothermia both increases susceptibility to surgical-wound
infection and lengthens hospitalization.

Methods Two hundred patients undergoing colorectal surgery
were randomly assigned to routine intraoperative thermal care
(the hypothermia group) or additional warming (the
normothermia group). The patients’ anesthetic care was
standardized, and they were all given cefamandole and
metronidazole. In a double-blind protocol, their wounds were
evaluated daily until discharge from the hospital and in the
clinic after two weeks; wounds containing culture-positive pus
were considered infected. The patients’ surgeons remained
unaware of the patients’ group assignments.

Results The mean (+SD) final intraoperative core temperature
was 34.7+0.6°C in the hypothermia group and 36.6+0.5°C in
the normothermia group (P<0.001). Surgical-wound infections
were found in 18 of 96 patients assigned to hypothermia (19
percent) but in only 6 of 104 patients assigned to normothermia
(6 percent, P = 0.009). The sutures were removed one day
later in the patients assigned to hypothermia than in those
assigned to normothermia (P = 0.002), and the duration of
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hospitalization was prolonged by 2.6 days (approximately 20
percent) in the hypothermia group (P = 0.01).

Conclusions Hypothermia itself may delay healing and
predispose patients to wound infections. Maintaining
normothermia intraoperatively is likely to decrease the
incidence of infectious complications in patients undergoing
colorectal resection and to shorten their hospitalizations.

Management of Massive Blood Transfusion

Complications of major blood loss and massive transfusion
may jeopardize the survival of patients from many specialties,
and challenge haematological and blood transfusion resources.
Avoidable deaths of patients with major haemorrhage are well
recognized, and generally agreed that speciality-specific
guidelines are needed to ensure effective management. Since
acute massive blood transfusion is relatively rare but when
occurs is a clinical emergency, management of such situations
depend on understanding basic physiology and
pathophysiology. The guidelines issued by various societies
are generally based on expert opinion and retrospective
reviews.

Clinical Resource Efficiency Support Team (CREST),
Northern Ireland Guidelines for the management of acute
massive blood loss

Definition:
Massive blood loss may be defined as:
° Loss of one blood volume within a 24 hour period. (7%

of lean body weight (5 litres in an adult) — 8 to 9% in a
child.

° Loss of 50% of blood volume within 3 hours.

° Loss of blood at a rate in excess of 150 ml. per minute.
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Priorities:

Restoration of circulation to re-establish adequate
perfusion.

Haemostasis of visual bleeding points.
Integrated care, by appropriate staff
Positive patient identification and documentation of care.

Resuscitation:

Principles of airway management and resuscitation apply.

Arrest visible haemorrhage: replace blood volume by
rapid infusion of WARM crystalloids and/or colloids
through multiple large bore cannulae.

Transfuse preferably fully crossmatched blood, if time
permits, or if irregular antibodies are known to be
present. Alternatively, if more urgent, uncrossmatched
group specific blood should be given if 1/3 of the
patient’s estimated blood volume has been lost. In
extreme emergency use group O Rhesus D negative
blood. O Rhesus D positive blood is acceptable for post
menopausal female and male patients.

Avoid hypothermia by using fluid warmers.

Laboratory investigations:
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Arrange for early initial, and serial assessment of FBC;
blood gas analysis, blood biochemistry and a
Coagulation Screen.

Blood group and cross match Packed Cells (8 Units for
an adult — pro.rata. for a child). Further crossmatch is
not required after replacement of 1 blood volume (8 Units
in adults) as the cells by then are unrepresentative.

Repeat estimations every 4 hours, or more frequently,
after component therapy.




Blood Component Therapy:

Red cells:

Red cells transfused in optimal additive solution contain no
plasma or other cellular fractions. Dilutional coagulopathy may
occur.

Platelets:

Platelet levels will fall due to blood loss and haemodilution
and should be anticipated when volume replacement exceeds
1.5 times the estimated total blood volume.

Recommendations (grade C, level IV).

° There is consensus that the platelet count should not be
allowed to fall below 50 - 10° / L in patients with acute
bleeding (BCSH, 1988; Consensus Conference on
Platelet Transfusion, 1998; Stainsby et al, 2000).

° A higher target level of 100 - 10° / L has been
recommended for those with multiple trauma or central
nervous system injury (Development Task Force of the
College of American Pathologists, 1994; Horsey, 1997).

Cryoprecipitate:

Cryoprecipitate is a blood fraction containing concentrated
fibrinogen (factor 1), fibronectin, factor VIII and Von
Willebrand Factor and is the definitive therapy in fibrinogen
deficiency. Serial estimations of fibrinogen, PT and APPT are
mandatory. Fibrinogen levels should be maintained above 1
g/1. Average replacement would be 1 unit/5 kg. body weight
(15 to 20 units for an adult).

Fresh frozen plasma (FFP):

FFP is indicated in Acute Disseminated Intravascular
Coagulation (DIC) or during Massive Transfusion where DIC
is anticipated. When PT and APPT are prolonged to more
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than 1.5 times control values but fibrinogen levels are greater
than 1 g/l and there is active bleeding, then transfusion at 12—
15 ml/kg (approximately 4 packs for an adult) will increase
levels of the required coagulation factors. The potential risk
of blood borne infection, including HIV and hepatitis, from
transfusion of FFP is similar to that for whole blood. Although
“formula replacement’ is not recommended it has been
suggested that FFP should be considered after loss of one blood
volume.

The ratio of blood products transfused affects mortality
in patients receiving massive transfusions at a combat
support hospital.

Borgman MA, Spinella PC, Perkins JG, Grathwohl KW,
Repine T, Beekley AC, Sebesta J, Jenkins D, Wade CE,
Holcomb JB: J Trauma 2007, 63:805-813 [1]

Background : Patients with severe traumatic injuries often
present with coagulopathy and require massive transfusion.
The risk of death from hemorrhagic shock increases in this
population. To treat the coagulopathy of trauma, some have
suggested early, aggressive correction using a 1:1 ratio of
plasma to red blood cell (RBC) units.

Objective: To determine whether the ratio of plasma to RBCs
transfused would affect survival by decreasing death from
hemorrhage.

Design: Retrospective chart review.
Setting: United States Army combat support hospital in Iraq.

Subjects: 246 patients who received a massive transfusion
(£[J10 units of RBCs in 24 hours) from November 2003 to
September 2005. Three groups of patients were constructed
according to the plasma to RBC ratio transfused during massive
transfusion.
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Intervention: None.

Outcome: Hospital mortality rates and the cause of death were
compared among groups. Multivariable logistic regression was
used to determine the independent association between plasma
to RBC ratio and hospital mortality.

Results -For the low ratio group the plasma to RBC median
ratio was 1:8 (interquartile range (IQR), 0:12-1:5), for the
medium ratio group, 1:2.5 (IQR, 1:3.0-1:2.3), and for the high
ratio group, 1:1.4 IQR, 1:1.7-1:1.2) (p<0.001). Median Injury
Severity Score (ISS) was 18 for all groups (IQR, 14-25). For
low, medium, and high plasma to RBC ratios, overall mortality
rates were 65%, 34%, and 19%, (p<0.001); and hemorrhage
mortality rates were 92.5%, 78%, and 37%, respectively (p <
0.001). Upon logistic regression, plasma to RBC ratio was
independently associated with survival (odds ratio 8.6, 95%
confidence interval 2.1-35.2).

Conclusions- In patients with combat-related trauma requiring
massive transfusion, a high 1:1.4 plasma to RBC ratio is
independently associated with improved survival to hospital
discharge, primarily by decreasing death from hemorrhage.
For practical purposes, massive transfusion protocols should
utilize a 1:1 ratio of plasma to RBCs for all patients who are
hypocoagulable with traumatic injuries.

Management of postoperative Pain

Practice Guidelines for Acute Pain Management in the
Perioperative Setting: An Updated Report by the American
Society of Anesthesiologists Task Force on Acute Pain
Management Anesthesiology 2004; 100:1573-81

Post operative pain in the perioperative setting is defined as
pain that is present in a surgical patient because of preexisting
disease, or the surgical procedure (with associated drains, chest
or nasogastric tubes, or complications). Some of the adverse
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outcomes that may result from the undertreatment of
perioperative pain are thromboembolic and pulmonary
complications, increase length of stay in the intensive care
unit or hospital, hospital readmission for further pain
management, needless suffering, impairment of health-related
quality of life, and development of chronic pain.

Adverse outcomes associated with the management of
perioperative pain are respiratory depression, brain or other
neurologic injury, sedation, circulatory depression, nausea,
vomiting, pruritus, urinary retention, impairment of bowel
function, and sleep disruption.

The following terms describe the strength of the findings.

° Supportive: Meta-analyses of a sufficient number of
adequately designed studies indicate a statistically
significant relationship (P _ 0.01) between a clinical
intervention and a clinical outcome.

° Suggestive: Information from case reports and
descriptive studies permits inference of a relationship
between an intervention and an outcome. This type of
qualitative information does not permit a statistical
assessment of significance.

° Equivocal: Qualitative data are not adequate to permit
inference of a relationship between an intervention and
an outcome and (1) there is insufficient quantitative
information, or (2) aggregated comparative studies have
found no significant differences among groups or
conditions. The lack of scientific evidence in the
literature is described by the following terms.

. Silent: No identified studies address the relationship of
interest.

. Insufficient: There are too few published studies to
investigate a relationship between an intervention and
an outcome.
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Inadequate: The available studies cannot be used to
assess the relationship between an intervention and an
outcome. These studies either do not meet the criteria
for content as defined in the “Focus” of these Guidelines,
or they do not permit a clear causal interpretation of
findings because of methodologic concerns.

Institutional Policies and Procedures for Providing
Perioperative Pain Management

Anesthesiologists offering perioperative analgesia services
should

Provide ( where appropriate with other healthcare
professionals) ongoing education and training to ensure
that hospital personnel are knowledgeable and skilled
with regard to the effective and safe use of the available
treatment options within the institution.

Use standardized, validated instruments to facilitate the
regular evaluation and documentation of pain intensity,
the effects of pain therapy, and side effects caused by
the therapy

Be available at all times to consult with ward nurses,
surgeons, or other involved physicians, and should assist
in evaluating patients who are experiencing problems
with any aspect of perioperative pain relief.

Do so within the framework of an Acute Pain Service,
and participate in developing standardized institutional
policies and procedures.

Preoperative Evaluation of the Patient

A directed pain history, physical examination, and a pain
control plan should be included in the anesthetic preoperative
evaluation.
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Preoperative Preparation of the Patient

Patient preparation for perioperative pain management
should include appropriate adjustments or continuation
of medications to avert an abstinence syndrome,
treatment of preexistent pain, or preoperative initiation
of therapy for postoperative pain management
(Insufficient evidence).

Anesthesiologists offering perioperative analgesia
services should provide, in collaboration with others as
appropriate, patient and family education regarding their
important roles in achieving comfort, reporting pain, and
in proper use of the recommended analgesic methods
(Supportive evidence).

Perioperative Techniques for Pain Management
The Task Force supports the use of epidural, PCA, and regional
techniques including but not limited to intercostals blocks,
plexus blocks, and local anesthetic infiltration of incisions by
anesthesiologists when appropriate and feasible
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Anesthesiologists who manage perioperative pain should
utilize therapeutic options such as epidural or intrathecal
opioids, systemic opioid PCA, and regional techniques,
after thoughtfully considering the risks and benefits for
the individual patient. These modalities should be used
in preference to intramuscular opioids ordered “as
needed.” The therapy selected should reflect the
individual anesthesiologist’s expertise, as well as the
capacity for safe application of the modality in each
practice setting. This capacity includes the ability to
recognize and treat adverse effects that emerge after
initiation of therapy (Supportive evidence)

Special caution should be taken when continuous
infusion modalities are used, as drug accumulation may
contribute to adverse events. (Insufficient evidence)




Multimodal Techniques for Pain Management

Administration of two analgesic agents that act by different
mechanisms via a single route provide superior analgesic
efficacy with equivalent or reduced adverse effects.
(Supportive evidence) The literature is insufficient to
evaluate the postoperative analgesic effects of oral opioids
combined with nonsteroidal anti-inflammatory drugs
(NSAIDs). The Task Force believes that NSAID, COXIB or
acetaminophen administration has a dose-sparing effect for
systemically administered opioids. Two routes of
administration, when compared with a single route, may be
more effective in providing perioperative analgesia.
(Suggestive evidence) The literature is insufficient to evaluate
the efficacy of pharmacologic pain management combined with
nonpharmacologic, alternative or complementary pain
management when compared to pharmacologic pain
management alone.

° Whenever possible, anesthesiologists should employ
multimodal pain management therapy.

° Unless contraindicated, all patients should receive an
around-the-clock regimen of NSAIDs, COXIBs, or
acetaminophen. In addition, regional blockade with local
anesthetics should be considered.

° Dosing regimens should be administered to optimize
efficacy while minimizing the risk of adverse events.
The choice of medication, dose, route, and duration of
therapy should be individualized.

Patient Subpopulations

Some patient groups are at special risk for inadequate pain
control, and require additional analgesic considerations.
Patient populations at risk include (1) pediatric patients, (2)
geriatric patients, and (3) critically ill or cognitively impaired
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patients, or other patients who may have difficulty
communicating.

Pediatric Patients

Absence of parents, security objects, and familiar surroundings
may cause as much suffering as the surgical incision.

Aggressive and proactive pain management is necessary
to overcome the historic under treatment of pain in
children.

Peri-operative care for children undergoing painful
procedures or surgery requires developmentally
appropriate pain assessment and therapy.

Analgesic therapy should depend on age, weight, and
comorbidity, and unless contraindicated should involve
a multimodal approach.

Behavioral techniques, especially important in
addressing the emotional component of pain, should be
applied whenever feasible.

Sedative, analgesic, and local anesthetics are all
important components of appropriate analgesic regimens
for painful procedures.

As many analgesic medications are synergistic with
sedating agents, it is imperative that appropriate
monitoring be employed during the procedure and
recovery.

Geriatric Patients
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Pain assessment and therapy should be integrated into
the perioperative care of geriatric patients. Pain
assessment tools appropriate to a patient’s cognitive
abilities should be employed.




° Extensive and proactive evaluation and questioning may
be necessary to overcome barriers that hinder
communication regarding unrelieved pain.

° Anesthesiologists should recognize that geriatric patients
might respond differently than younger patients to pain
and analgesic medications, often because of co-
morbidity. Vigilant dose titration is necessary to ensure
adequate treatment while avoiding adverse effects such
as somnolence in this vulnerable group, who are often
taking other medications (including alternative and
complementary agents).

Other Groups

Patients who are critically ill, cognitively impaired (e.g.,
Alzheimer’s disease), or who otherwise have difficulty
communicating (e.g., cultural or language barriers) present
unique challenges to peri-operative pain management.

° Anesthesiologists should recognize that patients who are
critically 1ill, cognitively impaired, or have
communication difficulties may require additional
interventions to ensure optimal peri-operative pain
management.

° Anesthesiologists should consider a therapeutic trial of
an analgesic in patients with elevated blood pressure and
heart rate or agitated behavior, when causes other than
pain have been excluded.

Management of difficult airway

A large number of these malignancies are related to head and
neck region mainly in men due to prevalence of tobacco
chewing largely in rural population. Primary malignancy or
metastatic tumors at the region of head neck especially
laryngeal level, or mediastinum may cause airway obstruction.
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Obstruction can occur at the level of larynx, trachea or bronchi
depending on site of tumor. When subjected to surgery
anaesthetist frequently encounters difficult intubation.

Practice Guidelines for Management of the Difficult
Airway

An Updated Report by the American Society of
Anesthesiologists Task Force on Management of the
Difficult Airway

Anesthesiology 2006; 104:847-64

Definition- A difficult airway is defined as the clinical situation
in which a conventionally trained anesthesiologist experiences
difficulty with face mask ventilation of the upper airway,
difficulty with tracheal intubation, or both. The difficult airway
represents a complex interaction between patient factors, the
clinical setting, and the skills of the practitioner.

1. Difficult face mask ventilation: (a) It is not possible for
the anesthesiologist to provide adequate face mask ventilation
due to one or more of the following problems: inadequate
mask seal, excessive gas leak, or excessive resistance to the
ingress or egress of gas.

(b) Signs of inadequate face mask ventilation include (but are
not limited to) absent or inadequate chest movement, absent
or inadequate breath sounds, auscultatory signs of severe
obstruction, cyanosis, gastric air entry or dilatation, decreasing
or inadequate oxygen saturation (SpO2), absent or inadequate
exhaled carbon dioxide, absent or inadequate spirometric
measures of exhaled gas flow, and hemodynamic changes
associated with hypoxemia or hypercarbia (e.g., hypertension,
tachycardia, arrthythmia).

2. Difficult laryngoscopy: (a) It is not possible to visualize
any portion of the vocal cords after multiple attempts at
conventional laryngoscopy.
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3. Difficult tracheal intubation: (a) Tracheal intubation
requires multiple attempts, in the presence or absence of
tracheal pathology.

4. Failed intubation: (a) Placement of the endotracheal tube
fails after multiple intubation attempts.

Evaluation of the Airway

1.

History- An airway history should be conducted,
whenever feasible, prior to the initiation of anesthetic
care and airway management in all patients. The intent
of the airway history is to detect medical, surgical, and
anesthetic factors that may indicate the presence of a
difficult airway (suggestive evidence)

Physical Examination- An airway physical examination
should be conducted whenever feasible, prior to the
initiation of anesthetic care and airway management in
all patients. The intent of this examination is to detect
physical characteristics that may indicate the presence
of a difficult airway. (suggestive evidence)

Additional Evaluation- Additional evaluation may be
indicated in some patients to characterize the likelihood
or nature of the anticipated airway difficulty. (suggestive
evidence)

Components of the Preoperative Airway Physical

Examination

Airway Examination Nonreassuring Findings
Component

Length of upper incisors Relatively long

Relation of maxillary and Prominent “overbite”
mandibular incisors during (maxillary incisors anterior
normal jaw closure to mandibular incisors)
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Relation of maxillary and
mandibular incisors during
voluntary protrusion

Patient mandibular incisors
anterior to (in mandible
front of) maxillary incisors

Interincisor distance

Less than 3 cm

Visibility of uvula

Not visible when tongue is
protruded with patient in
sitting position (e.g.,
Mallampati class greater
than II)

Shape of palate

Highly arched or very narrow

Compliance of mandibular
space

Stiff, indurated, occupied by
mass, or nonresilient

Thyromental distance

Less than three ordinary

finger breadths
Length of neck Short
Thickness of neck Thick

Range of motion of head
and neck

Patient cannot touch tip of
chin to chest or cannot
extend neck

Basic Preparation for Difficult Airway Management- At
least one portable storage unit that contains specialized
equipment for difficult airway management should be readily
available. If a difficult airway is known or suspected, the

anesthesiologist should

a.  Inform the patient (or responsible person) of the special
risks and procedures pertaining to management of the

difficult airway.

b.  Ascertain that there is at least one additional individual
who is immediately available to serve as an assistant in
difficult airway management.
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Administer face mask preoxygenation before initiating
management of the difficult airway. The uncooperative
or pediatric patient may impede opportunities for
preoxygenation.

Actively pursue opportunities to deliver supplemental
oxygen throughout the process of difficult airway
management. Opportunities for supplemental oxygen
administration include (but are not limited to) oxygen
delivery by nasal cannulae, face mask, laryngeal mask
airway (LMA), insufflation, or jet ventilation during
intubation attempts; and oxygen delivery by face mask,
blow-by, or nasal cannulae after extubation of the trachea.
(supporttive evidence)

Suggested Contents of the Portable Storage Unit
for Difficult Airway Management

1.

Rigid laryngoscope blades of alternate design and size
from those routinely used; this may include a rigid
fiberoptic laryngoscope

Tracheal tubes of assorted sizes

Tracheal tube guides. Examples include (but are not
limited to) semirigid stylets, ventilating tube changer,
light wands, and forceps designed to manipulate the distal
portion of the tracheal tube

Laryngeal mask airways of assorted sizes; this may
include the intubating laryngeal mask airway and the
LMA-ProsealTM

Flexible fiberoptic intubation equipment

Retrograde intubation equipment

At least one device suitable for emergency noninvasive
airway ventilation. Examples include (but are not limited
to) an esophageal tracheal Combitube, a hollow jet
ventilation stylet, and a transtracheal jet ventilator
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8.

9.

Equipment suitable for emergency invasive airway
access (e.g.,cricothyrotomy)

An exhaled CO2 detector

Strategy for Intubation of the Difficult Airway

An assessment of the likelihood and anticipated clinical impact
of four basic problems that may occur alone or in combination:

S L~
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difficult ventilation

difficult intubation

difficulty with patient cooperation or consent

difficult tracheostomy

A consideration of the relative clinical merits and
feasibility of three basic management choices:

a.

awake intubation versus intubation after induction
of general anesthesia

use of noninvasive techniques for the initial
approach to intubation versus the use of invasive
techniques (i.e., surgical or percutaneous
tracheostomy or cricothyrotomy)

preservation of spontaneous ventilation during
intubation attempts versus ablation of spontaneous
ventilation during intubation attempts

The identification of a primary or preferred approach

to:

a.
b.

awake intubation

the patient who can be adequately ventilated but
is difficult to intubate

the life-threatening situation in which the patient
cannot be ventilated or intubated

The identification of alternative approaches that can be
employed if the primary approach fails or is not feasible.




5.  The use of exhaled carbon dioxide to confirm tracheal

intubation.

Techniques for Difficult Airway Management

Techniques for Difficult
Intubation

Alternative laryngoscope
blades

Awake intubation

Blind intubation
(oral or nasal)

Fiberoptic intubation

Intubating stylet or
tube changer

Laryngeal mask airway as
an intubating conduit

Light wand

Retrograde intubation

Invasive airway access

Techniques for Difficult
Ventilation

Esophageal tracheal
Combitube

Intratracheal jet stylet

Laryngeal mask airway

Oral and nasopharyngeal
airways

Rigid ventilating
bronchoscope

Invasive airway access

Transtracheal jet ventilation

Two-person mask ventilation

Strategy for Extubation of the Difficult Airway

The anesthesiologist should have a preformulated strategy for
extubation of the difficult airway. This strategy will depend,
in part, on the surgery, the condition of the patient, and the
skills and preferences of the anesthesiologist.

The preformulated extubation strategy should include

1. A consideration of the relative merits of awake extubation
versus extubation before the return of consciousness.
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2. An evaluation for general clinical factors that may
produce an adverse impact on ventilation after the patient
has been extubated.

3. The formulation of an airway management plan that can
be implemented if the patient is not able to maintain
adequate ventilation after extubation.

4. A consideration of the short-term use of a device that
can serve as a guide for expedited reintubation. This
type of device is usually inserted through the lumen of
the tracheal tube and into the trachea before the tracheal
tube is removed. The device may be rigid to facilitate
intubation and/or hollow to facilitate ventilation.
(insufficient data)

Follow-up Care

The anesthesiologist should document the presence and nature
of the airway difficulty in the medical record. The intent of
this documentation is to guide and facilitate the delivery of
future care. Aspects of documentation that may prove helpful
include (but are not limited to)

1. A description of the airway difficulties that were
encountered.The description should distinguish between
difficulties encountered in face mask or LMA ventilation
and difficulties encountered in tracheal intubation.

2. A description of the various airway management
techniques that were employed. The description should
indicate the extent to which each of the techniques served
a beneficial or detrimental role in management of the
difficult airway. (insufficient data)

Monitoring for awareness under anaesthesia

Intraoperative awareness under general anesthesia is a rare
occurrence, with a reported incidence of 0.1-0.2%.1-4
Significant psychological sequelae (e.g., post—traumatic stress
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disorder) may occur after an episode of intraoperative
awareness, and affected patients may remain severely disabled
for extended periods of time. Surgeries for cancer due to their
complexities associated with massive blood loss,
haemodyanamic instability and sharing of airway or difficult
airway may have episodes of lighter planes of anaesthesia
making awareness possible.

Practice Advisory for Intraoperative Awareness and Brain
Function Monitoring

A Report by the American Society of Anesthesiologists Task
Force on Intraoperative Awareness Anesthesiology 2006;
104:847-64

Definition- Intraoperative awareness occurs when a patient
becomes conscious during a procedure performed under
general anesthesia and subsequently has recall of these events.
For the purpose of this Advisory, recall is limited to explicit
memory and does not include the time before general
anesthesia is fully induced or the time of emergence from
general anesthesia, when arousal and return of consciousness
are intended. Dreaming is not considered intraoperative
awareness.

Preoperative Evaluation- An evaluation should include, if
possible, a review of a patient’s medical records for previous
occurrences of awareness or other potential risk factors, a
patient interview to assess level of anxiety or previous
experiences with anesthesia, and a physical examination.
Potential risk factors to consider for patients undergoing
general anesthesia include substance use or abuse (e.g.,
opioids, benzodiazepines, cocaine), a history of awareness, a
history of difficult intubation or anticipated difficult intubation,
chronic pain patients using high doses of opioids, cardiac
surgery, cesarean delivery, trauma and emergency surgery,
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reduced anesthetic doses in the presence of paralysis, planned
use of muscle relaxants during the maintenance phase of
general anesthesia, total intravenous anesthesia, the planned
use of nitrous oxide-opioid anesthesia, ASA physical status of
IV or V, and limited hemodynamic reserve. The consensus of
the Task Force is that patients whom the individual clinician
considers to be at substantially increased risk of intraoperative
awareness should be informed of the possibility of
intraoperative awareness when circumstances permit.

Preinduction Phase of Anesthesia- Because intraoperative
awareness may be caused by equipment malfunction or misuse,
the Task Force believes that there should be adherence to a
checklist protocol for anesthesia machines and equipment to
assure that the desired anesthetic drugs and doses will be
delivered. These procedures should be extended to include
verification of the proper functioning of intravenous access,
infusion pumps, and their connections. The decision to
administer a benzodiazepine prophylactically should be made
on a case-by-case basis for selected patients (e.g., patients
requiring smaller dosages of anesthetics). The Task Force
cautions that delayed emergence may accompany the use of
benzodiazepines.

Intraoperative Monitoring- Intraoperative monitoring of depth
of anesthesia, for the purpose of minimizing the occurrence
of awareness, should rely on multiple modalities, including
clinical techniques (e.g., checking for clinical signs such as
purposeful or reflex movement) and conventional monitoring
systems (e.g., electrocardiogram, blood pressure, HR, end-
tidal anesthetic analyzer, capnography). The use of
neuromuscular blocking drugs may mask purposeful or reflex
movements and adds additional importance to the use of
monitoring methods that assure the adequate delivery of
anesthesia. It is the consensus of the Task Force that brain
function monitoring is not routinely indicated for patients
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undergoing general anesthesia, either to reduce the frequency
of intraoperative awareness or to monitor depth of anesthesia

Intraoperative and Postoperative Interventions- the decision
to administer a benzodiazepine intraoperatively after a patient
unexpectedly becomes conscious should be made on a case-
by-case basis. Practitioners should speak with patients who
report recall of intraoperative events to obtain details of the
event and to discuss possible reasons for its occurrence

Bispectral index monitoring to prevent awareness
during anaesthesia: the B-Aware randomised controlled
trial

Myles PS, Leslie K, McNeil J, Forbes A, Chan MT.
Lancet. 2004 May 29;363(9423): 1757-63

Background: Awareness is an uncommon complication of
anaesthesia, affecting 0.1-0.2% of all surgical patients.
Bispectral index (BIS) monitoring measures the depth of
anaesthesia and facilitates anaesthetic titration. In this trial
we determined whether BIS-guided anaesthesia reduced the
incidence of awareness during surgery in adults.

Methods: Authors did a prospective, randomised, double-blind,
multicentre trial. Adult patients at high risk of awareness were
randomly allocated to BIS-guided anaesthesia or routine care.
Patients were assessed by a blinded observer for awareness at
2-6 h, 24-36 h, and 30 days after surgery. An independent
committee, blinded to group identity, assessed every report of
awareness. The primary outcome measure was confirmed
awareness under anaesthesia at any time.

Findings: Of 2463 eligible and consenting patients, 1225 were
assigned to the BIS group and 1238 to the routine care group.
There were two reports of awareness in the BIS-guided group
and 11 reports in the routine care group (p=0.022). BIS-guided
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anaesthesia reduced the risk of awareness by 82% (95% CI
17-98%).

Interpretation: BIS-guided anaesthesia reduces the risk of
awareness in at-risk adult surgical patients undergoing relaxant
general anaesthesia. With a cost of routine BIS monitoring at
US16 dollars per use in Australia and a number needed to
treat of 138, the cost of preventing one case of awareness in
high-risk patients is about 2200 dollars.

Anesthesia awareness and the bispectral index

Avidan MS, Zhang L, Burnside BA, Finkel KJ,
Searleman AC, Selvidge JA, Saager L, Turner MS,

Rao S, Bottros M, Hantler C, Jacobsohn E,

Evers AS. N Engl J Med. 2008 Mar 13;358(11):1097-108

Background: Awareness during anesthesia is a serious
complication with potential long-term psychological
consequences. Use of the bispectral index (BIS), developed
from a processed electroencephalogram, has been reported to
decrease the incidence of anesthesia awareness when the BIS
value is maintained below 60. In this trial, Authors sought to
determine whether a BIS-based protocol is better than a
protocol based on a measurement of end-tidal anesthetic gas
(ETAG) for decreasing anesthesia awareness in patients at high
risk for this complication.

Methods: Authors randomly assigned 2000 patients to BIS-
guided anesthesia (target BIS range, 40 to 60) or ETAG-guided
anesthesia (target ETAG range, 0.7 to 1.3 minimum alveolar
concentration [MAC]). Postoperatively, patients were assessed
for anesthesia awareness at three intervals (0 to 24 hours, 24
to 72 hours, and 30 days after extubation).

Results: Authors assessed 967 and 974 patients from the BIS
and ETAG groups, respectively. Two cases of definite
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anesthesia awareness occurred in each group (absolute
difference, 0%; 95% confidence interval [CI], -0.56 t0 0.57%).
The BIS value was greater than 60 in one case of definite
anesthesia awareness, and the ETAG concentrations were less
than 0.7 MAC in three cases. For all patients, the mean (+/-
SD) time-averaged ETAG concentration was 0.81+/-0.25
MAC in the BIS group and 0.824/-0.23 MAC in the ETAG
group (P=0.10; 95% CI for the difference between the BIS
and ETAG groups, -0.04 to 0.01 MAC).

Conclusions: Authors did not reproduce the results of previous
studies that reported a lower incidence of anesthesia awareness
with BIS monitoring, and the use of the BIS protocol was not
associated with reduced administration of volatile anesthetic
gases. Anesthesia awareness occurred even when BIS values
and ETAG concentrations were within the target ranges.
Authors findings do not support routine BIS monitoring as
part of standard practice.
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Surviving Sepsis Campaign:
International Guidelines for
Management of Severe Sepsis
and Septic Shock: 2008

Dellinger RP, Levy MM, Carlet JM, et al. for the
International Surviving Sepsis Campaign Guidelines
Committee. Crit Care Med 2008; 36: 296-327.

Phases of surviving sepsis campaign
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Phase I: Barcelona Declaration

o) October 2002:ESICM, SCCM & International
Sepsis Forum

o  Aim: Reduce relative mortality due to severe sepsis
/ septic shock by 25% in 5 years. (Crit Care
2003;(1):1-2)

Phase II: Creation of Guidelines for Management of

Severe Sepsis & Septic Shock

0 Sponsored by 11 international medical societies.
(ICM 2004; 30:536-555, CCM 2004;32:858-871)

Phase III: Evaluate impact on clinical outcome

0 Updated Surviving Sepsis Guidelines




The current guidelines are actually the update to the
original guidelines published in 2004. There were several
differences in the guidelines: in the process of funding,
grading of evidence and actual recommendations
themselves.

The 2004 guidelines were funded from unrestricted
educational grants from industry, this was heavily
criticized. In the current version of the guidelines, no
industry grants were used for committee meeting.

The guidelines process included a modified Delphi
method, a consensus conference, several subsequent
meetings of subgroups and key individuals,
teleconferences and electronic-based discussions among
subgroups and members of the entire committee, and
two follow-up group meetings in 2007.

The GRADE Methodology (Table 1) was used for
determining the quality of evidence. Depeding on the
quality of evidence, relative importance of the outcomes,
baseline risks of outcomes, magnitude of relative risk,
including benefits, harms, and burden, absolute
magnitude of the effect, precision of the estimates of the
effects and costs of interventions, the committee made
either Strong or Weak recommendations.

o A strong recommendation in favor of an
intervention reflects that the desirable effects of
adherence to a recommendation will clearly
outweigh the undesirable effects.

0 A weak recommendation in favor of an intervention
indicates that the desirable effects of adherence to
a recommendation probably will outweigh the
undesirable effects, but the panel is not confident
about these tradeoffs.
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Table 1. Determination of the quality of evidence
Underlying methodology
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A.
B.

C.
D.

RCT

Downgraded RCT or upgraded observational
studies

Well-done observational studies

Case series or expert opinion

Factors that may decrease the strength of evidence

1.

4.
5.

Poor quality of planning and implementation of
available RCTs, suggesting high likelihood of bias

Inconsistency of results (including problems with
subgroup analyses)

Indirectness of evidence (differing population,
intervention, control, outcomes, comparison)

Imprecision of results

High likelihood of reporting bias

Main factors that may increase the strength of evidence

1.

3.

Large magnitude of effect (direct evidence, RR _2
with no plausible confounders)

Very large magnitude of effect with RR _5 and no
threats to validity (by two levels)

Dose-response gradient

The SSC guidelines are discussed in several thrust areas:
initial resuscitation and infection issues, haemodynamic
support and adjunctive therapy, and other supportive
therapy of severe sepsis.

In the description below

(o)

(no and alphabet in bracket represent grade of
evidence eg, (10)),




o S — Strong Recommendation —Committee

Recommends
o W — weak recommendation Committee Suggests
0 2004 (alphabet): Grade of evidence as in 2004
guidelines

Initial resuscitation and infection issues

Immediate resuscitation when hypotension or serum
lactate > 4 mmol/L;

o Do not delay pending ICU admission (1C) S
Resuscitation goals (1C) S

o CVP 8-12 mmHg (if MV 12-15 mmHg)

o  Mean arterial pressure > 65 mm Hg

o Urine output > 0.5 mL/kg/hr

o ScvO, >70% or SvO, > 65%

a 2004 B & B
If SevO2 target not achieved (2C) W

o Consider further fluid

o PRBCs to hematocrit of > 30% and/or

o Start dobutamine infusion, maximum 20 pg/kg/min
Diagnosis

Obtain cultures before antibiotics provided this does not
significantly delay antimicrobial administration (1C) S

o Obtain two or more BCs
o One or more BCs should be percutaneous

o One BC from each vascular access device in place
> 48 hrs
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(o)

(o)

Culture other sites as clinically indicated

Perform imaging to confirm & sample any source
of infection (1C) S

Antibiotic therapy

(o)

(o)

(o)

IV antibiotics within 1* hr in sepsis (1D) & septic
shock (1B) S

Broad-spectrum(1B) S

Reassess antimicrobial regimen daily

Combination therapy

(o)

(o)

(o)

Pseudomonas infections (2D) W
Empiric therapy in neutropenic patients (2D) W

Comb therapy > 3-5 days & de-escalation
following susceptibilities (2D) W

a 2004 grade B & E

Antibiotic therapy

(o)

(o)

(o)

(o)

Duration of therapy 7-10 days; longer if (1D) S
Slow response
Undrainable foci of infection

Immunologic deficiencies Stop antimicrobial
therapy if cause is found to be noninfectious

a 2004 D & E

Source Control

(o)

Establish infection site ASAP (1C) & within first
6 hrs (1D) S

Evaluate focus amenable to source control
measures (e.g. abscess drainage, tissue
debridement) (1C) S




(6]

Source control ASAP after successful initial
resuscitation (1C) S (exception: infected pancreatic
necrosis) (2B) W

Source control measure

o

(6]

o

Maximum efficacy
Minimal physiologic upset (1D) S

Remove intravascular access devices if potentially
infected (1C) S

a 2004 E

Haemodynamic support and adjunctive therapy

Fluid therapy

(6]

Fluid-resuscitate using crystalloids
or colloids (1B) S

) Target CVP> 8 mm Hg (12 mmHg if MV) (1C) S
o  Use fluid challenge
a Till associated with hemodynamic
improvement (1D) S
o Fluid challenge
m] 1 L Crystalloids or 300-500 mL colloids over
30 mins. (1D) S
a Reduce rate when cardiac filling pressures
increase without concurrent hemodynamic
improvement (1D) S
2004 E
Vasopressors
0 Maintain MAP > 65 mm Hg (1C) S
o Use NE & Dopa as initial vasopressors (1C) S
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0 Epinepphrine, phenylephrine and vasopressin NOT
initial vasopressors (2C). W

o  Vasopressin 0.03 units/min may be added to NE.
a 2004 E & D

Vasopressors

o  Epinephrine first alternative agent when poor
response to NE or Dopa (2B). W

0 Do not use low-dose dopamine for renal protection
(1A)S

o In pts needing vasopressors, insert an arterial

catheter ASAP (1D) S

Q 2004 B & E

Inotropic therapy

o  Use dobutamine in patients with myocardial
dysfunction (1C) S

o DO NOT increase cardiac index to supranormal
levels (1B) S

o Aim for adequate O, delivery
a 2004 E & A

Steroids

o IV hydrocortisone

0 hypotension refractory to fluids & vasopressors
CO)wW

0 ACTH stimulation test not recommended (2B) W

o  Hydrocortisone preferred to dexamethasone (2B)
w

0 Fludrocortisone optional if hydrocortisone used

20w




o Wean steroids once vasopressors not
required (2D) W

o Hydrocortisone dose < 300 mg/day (1A) S

Do not use steroids to treat sepsis in absence of
shock (1D) S

a 2004 C,E,AE

° rhAPC (recombinant Human Activated Protein C)

o Consider thAPC in adult septic pts with high risk
of death (APACHE II > 25 or MOF) if not
contraindicated (2B, 2C (for postoperative
patients).) W

o rhAPC should not be used for adult septic patients
with risk of death (APACHE II < 20 or one organ
failure) (1A) S
a 2004 B

Other supportive therapy of severe sepsis
° Blood product administration

o  Give red blood cells when hemoglobin decreases
to 7.0 g/dL (70 g/L) to target a hemoglobin of 7.0—
9.0 g/dL in adults A higher hemoglobin level may
be required in special circumstances (e.g.,
myocardial ischaemia, severe hypoxemia, acute
hemorrhage, cyanotic heart disease, or lactic
acidosis) (1B).

a 2004 B

o Do not use erythropoietin to treat sepsis-related
anemia. Erythropoietin may be used for other
accepted reasons (1B)

o Do not use fresh frozen plasma to correct
laboratory clotting abnormalities unless there is
bleeding or planned invasive procedures (2D)

81




82

(o)

Do not use antithrombin therapy (1B)
Q 2004 B

Transfuse platelets

(o)

when counts < 5000/mm?, regardless of bleeding
2D) W

With counts 5000-30,000/mm? with significant
bleeding risk

Higher platelet counts (50,000/mm?) for surgery
or invasive procedures

Q 2004 B,E, E

Mechanical ventilation of sepsis-induced ALI/ARDSSet
aTarget V, of 6 mL/kg (predicted) in patients with ALI/
ARDS (1B) S

(o)

Target an initial upper limit plateau pressure < 30
cm H,O. Consider chest wall compliance when
assessing plateau pressure. (1C) S

Allow PaCO, to increase above normal, if needed,
to minimize plateau pressures and tidal volumes
16 S

Set PEEP to avoid extensive lung collapse at end-
expiration (1C) S

a 2004 B, C,E

Consider using the prone position for ARDS
patients requiring potentially injurious levels of
FiO, or plateau pressure, provided they are not put
at risk from positional changes (2C) W

Maintain mechanically ventilated patients in a
semirecumbent position (head of the bed raised to
45°) unless contraindicated (1B) S, between 30°
and 45° 2C) W

Q 2004 E, C




Mechanical ventilation of sepsis-induced ALI/ARDS

o Noninvasive ventilation may be considered in the
minority of ALI/ARDS patients with mild to
moderate hypoxemic respiratory failure. The
patients need to be hemodynamically stable,
comfortable, easily arousable, able to protect/clear
their airway, and expected to recover
rapidly 2B) W

New Recommendation, absent in 2004 guidelines

Use a weaning protocol and an SBT regularly to evaluate
the potential for discontinuing mechanical ventilation
(1A)S

o SBT options include a low level of pressure support
with continuous positive airway pressure 5 cm
H20 or a T piece.

Before the SBT, patients should be

Arousable, hemodynamically stable

have no new potentially serious conditions

have low ventilatory and PEEP requirement
Require FIO, levels can be given with face mask
or nasal cannula

a 2004 A

© O 0 O ©

Do not use a pulmonary artery catheter for the routine
monitoring of patients with ALI/ARDS (1A) S

Use a conservative fluid strategy for patients with

established ALI who do not have evidence of tissue

hypoperfusion (1C) S

o New Recommendation, absent in 2004 guidelines

Sedation, analgesia, and neuromuscular blockade in

sepsis

o  Use sedation protocols with a sedation goal for
critically ill mechanically ventilated patients (1B) S
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Use either intermittent bolus sedation or continuous
infusion sedation to predetermined end points
(sedation scales), with daily interruption/lightening
to produce awakening. Re-titrate if
necessary (1B) S

Avoid neuromuscular blockers where possible.
Monitor depth of block with train-of-four when
using continuous infusions (1B) S

Q 2004 B, B,E

. Glucose control

(o)

(o)

Use intravenous insulin to control hyperglycemia
in patients with severe sepsis following
stabilization in the ICU (1B) S

Aim to keep blood glucose < 150 mg/dL (8.3
mmol/L) using a validated protocol for insulin dose
adjustment (2C) W

a 2004 D

Provide a glucose calorie source and monitor blood
glucose values every 1-2 hrs (4 hrs when stable)
in patients receiving intravenous insulin (1C) S

Q 2004 E

Interpret with caution low glucose levels obtained
with point of care testing, as these techniques may
overestimate arterial blood or plasma glucose
values (1B) S

a New Recommendation, absent in 2004
guidelines

° Renal replacement

(o)
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Intermittent haemodialysis and CVVH are
considered equivalent (2B) S




(6]

CVVH offers easier management in
hemodynamically unstable patients (2D) W

a 2004 B

Bicarbonate therapy

(6]

Do not use bicarbonate therapy for the purpose of
improving hemodynamics or reducing vasopressor
requirements when treating hypoperfusion induced
lactic acidemia with pH > 7.15 (1B) S

a 2004 C

Deep vein thrombosis prophylaxis

(6]

Use either low-dose UFH or LMWH, unless
contraindicated (1A) S

Use a mechanical prophylactic device, such as
compression stockings or an intermittent
compression device, when heparin is
contraindicated (1A) S

Use a combination of pharmacologic and
mechanical therapy for patients who are at very
high risk for deep vein thrombosis (2C) W

In patients at very high risk, LMWH should be
used rather than UFH (2C) W

a 2004 A

Stress ulcer prophylaxis

(6]

Provide stress ulcer prophylaxis using H2 blocker
(1A) or proton pump inhibitor (1B). Benefits of
prevention of upper gastrointestinal bleed must be
weighed against the potential for development of
ventilator-acquired pneumonia. S

° 2004 A

85




° Consideration for limitation of support

o  Discuss advance care planning with patients and
families. Describe likely outcomes and set realistic
expectations (1D) S

Q 2004 E

Dellinger RP, Levy MM, Carlet JM, et al for the
International Surviving Sepsis Campaign Guidelines
Committee. Surviving Sepsis Campaign: international
guidelines for management of severe sepsis and septic
shock: 2008. Crit Care Med 2008; 36: 296-327 and Int
Care Med. 2008; 34: 17-60.

OBJECTIVE: To provide an update to the original Surviving
Sepsis Campaign clinical management guidelines, “Surviving
Sepsis Campaign guidelines for management of severe sepsis
and septic shock,” published in 2004. DESIGN: Modified
Delphi method with a consensus conference of 55 international
experts, several subsequent meetings of subgroups and key
individuals, teleconferences, and electronic-based discussion
among subgroups and among the entire committee. This
process was conducted independently of any industry funding.
METHODS: We used the GRADE system to guide assessment
of quality of evidence from high (A) to very low (D) and to
determine the strength of recommendations. A strong
recommendation indicates that an intervention’s desirable
effects clearly outweigh its undesirable effects (risk, burden,
cost), or clearly do not. Weak recommendations indicate that
the tradeoff between desirable and undesirable effects is less
clear. The grade of strong or weak is considered of greater
clinical importance than a difference in letter level of quality
of evidence. In areas without complete agreement, a formal
process of resolution was developed and applied.
Recommendations are grouped into those directly targeting
severe sepsis, recommendations targeting general care of the
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critically ill patient that are considered high priority in severe
sepsis, and pediatric considerations. RESULTS: Key
recommendations, listed by category, include: early goal-
directed resuscitation of the septic patient during the first 6
hrs after recognition (1C); blood cultures prior to antibiotic
therapy (1C); imaging studies performed promptly to confirm
potential source of infection (1C); administration of broad-
spectrum antibiotic therapy within 1 hr of diagnosis of septic
shock (1B) and severe sepsis without septic shock (1D);
reassessment of antibiotic therapy with microbiology and
clinical data t